a. Can you provide update on the status of the proposed REGS rule and, in particular
whether the EPA currently has a timetable for completing this rulemaking?

b. Is EPA contemplating including various proposals from the REGS rule as a part of
other related priority rulemakings such as the RFS reset?

Senator Cardin:

79.

80.

81.

82.

83.

84.

OW: Inyour view, what is the EPA’s role in holding the Chesapeake Bay jurisdictions
accountable for reducing pollution and meeting target dates, and the role of the Chesapeake
Bay Total Maximum Daily Load (TMDL) in that accountability process?

OAR: As EPA Administrator, will you commit to submitting the Kigali Amendment to the
Montreal Protocol to the U.S. Senate for ratification? Please explain why or why not.

OAR: Under the EPA’s Safer Affordable Fuel Efficient (SAFE) Vehicles Rule for Model
Years 2021-2026, the EPA’s preferred option of “freezing” existing Corporate Average Fuel
Economy (CAFE) and tailpipe carbon dioxide standards for passenger cars and light trucks at
model year (MY) 2020 levels for both programs through 2026 will increase U.S. fuel
consumption and will result in significant increases in emissions of nitrogen oxide (NOx). The
Chesapeake Bay TMDL incorporates air deposition load allocations that account for the
emission reductions anticipated by the Chesapeake Bay watershed jurisdictions and other
states in the larger Chesapeake Bay airshed. Can the EPA account for the impact of the
increase in emissions on the expected decreases in nitrogen deposition in the Chesapeake Bay
that are reflected in the Chesapeake Bay TMDL?

OAR: Emissions will also increase under the EPA’s proposed Affordable Clean Energy
(ACE) Rule that proposes to alter how facilities calculate emissions increases that trigger New
Source Review. Please provide an estimate for the Chesapeake Bay airshed of the difference
in NOx reductions that were expected to be achieved by implementing the existing New
Source Review Program under the ACE Rule versus the Clean Power Plan.

OW: According to the Environmental Integrity Project’s report, “Undermining Protections
for Wetlands and Streams: What the Trump Administration’s Proposed Rollback of Wetlands
Regulations Means for the Chesapeake Bay Region” (December 12, 2018), which uses laser
mapping data collected by federal researchers and the University of Maryland, there are
34,560 acres of scattered wetlands called “Delmarva potholes” on the Delmarva Peninsula
that would be no longer be subject to federal protections under the proposed revised
definition of “waters of the United States.” These wetlands help reduce agricultural runoff
pollution into the Chesapeake Bay. Do you agree that removing federal protections could
mean less flood protection for infrastructure on Maryland’s Eastern Shore and more pollution
flowing into the Chesapeake Bay and its tributaries?

OAR: During the hearing, there was disagreement about whether California should be able to
set its own standards for fuel economy and tailpipe carbon dioxide emissions from new
passenger cars and light trucks. Please state how you will protect the ability of states that have
adopted California’s new vehicle emissions standards under section 177 of the Clean Air Act,
including Maryland, to maintain their commitments to air quality?
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85.

86.

OAR: Maryland state officials asked the EPA to reconsider its decision not to impose
tougher pollution standards on certain Midwestern power plants, despite documentation that
their emissions contribute significantly to Maryland’s ground-level ozone pollution problem,
about two-thirds of which is estimated to come from out-of-state sources, and that emission
controls are already installed. Will you work with the State of Maryland in order to ensure
that federal health-based air quality standards protect downwind states?

OCSPP: Will you work with Congress to finalize a ban on the organophosphate insecticide
chlorpyrifos? Please explain your position.

Senator Duckworth:

87.

88.

89.

OW/RS5: 1 am extremely concerned that U.S. Environmental Protection Agency (EPA) is
failing to meet its statutory duties when issuing and reviewing permits. I am also concerned
that EPA political staff are failing to adequately address concerns raised by career staff
regarding impacts of industrial pollution on the Great Lakes.

EPA Region 5 reportedly provided a Foxconn facility, to be located in South-east Wisconsin,
latitude to draw millions of gallons of water from Lake Michigan and to negatively impact
adjacent wetlands. Similarly, EPA career staff have raised concerns regarding the Polymet
Mine’s water permit application in Minnesota, which remain unaddressed. Public reports
indicate that EPA Region 5 staff prepared comments raising concerns with Polymet’s water
pollution permit application, but were discouraged by political appointees from sharing their
concerns with the Minnesota Pollution Control Agency (MPCA).

Will you commit to immediately releasing comments or concerns raised by EPA staff
regarding the Foxconn project and the Polymet Mine application?

OAR: The Renewable Fuel Standard (RFS) directs EPA to set annual Renewable Volume
Obligation (RVO) levels. These blending mandates increase each year until 2022. However,
under the Trump Administration, EPA has provided dozens of “hardship” waivers, reducing
the mandate by billions of gallons of renewable fuels. EPA’s abuse of these hardship waivers
have financially harmed farmers in Illinois while lining the pockets of our Nation’s most
profitable oil companies. Last year, EPA proposed a “reset” regulation for the RFS triggered
by its abuse of these waivers.

What is your timeline for the release, public comment period and final rule of the reset
regulation? How will EPA determine future RVO target levels? Do you expect EPA to reduce
RVO target levels for conventional, advanced or cellulosic biofuels? Please identify which
categories of biofuel will be impacted by the reset regulation.

OAR: Part of EPA’s obligation under existing law is to identify, assess and register new
forms of renewable fuel for the Renewable Identification Numbers (RIN) Market. However,

EPA appears to have a multi-year backlog for congressionally-approved registration and
pathway applications.
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90. OAR: How many registrations and pathway applications are currently pending under the
RFS? How many registrations and pathway applications did EPA approve in fiscal years 2017
and 20187 What is delaying the approval of applications and how will you address this
backlog?

Senator Ernst:

91. OCSPP: Under the Coordinated Framework for the Regulation of Biotechnology, the
Department of Agriculture, the Food and Drug Administration, and the Environmental
Protection Agency have regulatory authority over the products of plant biotechnology. EPA's
regulatory authority falls under the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA), and is specific to "plant incorporated protectants," or "PIPs." New breeding
methods such as gene editing allow plant breeders to work within a plant’s gene pool to make
changes that could have occurred naturally or through conventional breeding, albeit more
precisely and efficiently.

USDA recognized this in Secretary Perdue's March 2018 policy statement on plant
breeding innovation. This includes methods such as gene editing that will be increasingly
used by plant breeders to produce new plant varieties that are indistinguishable from those
that could be developed through traditional breeding methods. Under FIFRA, EPA has the
statutory authority to clarify the existing exemption for PIPs derived through conventional
breeding includes those applications of plant breeding innovation, such as gene editing that
could be achieved through conventional breeding.

a. Will EPA commit to coordinating with USDA and FDA to ensure a clear and
consistent regulatory pathway for products of plant breeding innovation, such as
gene editing, in a way that does not stifle innovation in U.S. agriculture?

92. OAR: In several recent meetings with me, you committed to proposing a rule that would
provide relief to the glider truck industry. When do you expect this rule to be proposed?
Please provide an approximate date.

93. OAR: At your confirmation hearing, you indicated that lower RIN prices did not necessarily
mean that there is less "economic hardship" for small refineries, and that RIN prices were just
"one factor" in determining whether or not a refinery faces a "disproportionate economic
hardship" so as to justify receiving an SRE.

a. Besides purchasing RINs, what "other factors" contribute to obligated parties'
costs in complying with the RFS?

b. Isthere a scenario where lower RIN prices do not alleviate obligated parties'
"economic hardship" under the RFS?

94. OAR: At your confirmation hearing, you stated that it is not viable to "reallocate" biofuel
volumes that are waived as part of the RFS's SRE provision to other obligated parties.
Beyond resorting to reallocation, are there any other options at EPA's disposal to mitigate the
negative effect that SREs have on biofuel demand? For example, in setting Renewable
Volume Obligations (RVOs), does EPA have authority to:
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a. Reduce the use of the cellulosic waiver authority to intentionally draw down the
carryover RIN bank?

b. Allow for the partial backfilling of missing cellulosic volumes with non-cellulosic
advanced biofuels to reflect the fact that hardship waivers will be more frequently
granted?

95. OAR: In responding to a question on small refinery waivers, you noted that geography played
a role in awarding these waivers. Where in the small refinery waiver section of the Renewable
Fuel Standard does it state that geographic location is a factor that can be considered, or
determinative, in the decision to issue a small refinery exemption?

96. OAR: Well into 2017 both the Obama and Trump Administration’s readily reviewed and
approved facility registrations to produce cellulosic ethanol from corn kernel fiber through a
peer-reviewed process. However, since November of 2017 several new registrations for
cellulosic production utilizing corn kernel fiber technology have been delayed indefinitely for
approval, since EPA has decided to not accept peer-reviewed methods as provided in statute
by the Renewable Fuel Standard for approving registrations, even when the registrations use
the same methods as the Trump Administration had already accepted.

The delays caused by EPA has created unnecessary uncertainty for the ethanol industry,
technology providers, and their investors. As a result, tens-of-millions of gallons of
cellulosic biofuels have not been produced, diminishing the demand for corn at a time
when our producers are facing low commodity prices. This hits lowa particularly hard
where more than 15 ethanol plants are already making cellulosic ethanol derived from corn
kernel fiber in their facilities, but because of the delays in registration they are unable to
receive the D3 cellulosic RIN they are entitled to under the law. As a result of losing out
on the D3 RIN, plants in my state have lost out on up to $65 million in economic value
that would greatly benefit our rural communities and farmers during this time of
uncertainty for the agricultural industry.

a. Will the EPA begin reviewing and approving new registration applications for
cellulosic ethanol derived from corn kernel fiber under the existing peer-reviewed
processes used prior to November 20177

b. What steps will the agency take to restart the review process of these registrations
after a 15-month delay?

Senator Gillibrand

97. OLEM/OW: PFAS pollution has been linked to very serious health problems. Drinking
water contamination from these chemicals in the village of Hoosick Falls, New York, and at
least 172 other communities across the county, has been linked to a number of cases of cancer
and thyroid disease. The Department of Health and Human Service’s PFAS study released in
June of last year revealed that the minimal risk level for human exposure to two types of
PFAS chemicals, PFOA and PFOS, should be seven to ten times lower than the level
previously recommended as safe by the EPA. In the EPA’s new PFAS management plan
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submitted to the Office of Management and Budget, what level of human exposure to PFAS
does the EPA recommend as safe?

98. OW: Inthe EPA’s PFAS Management plan, what cleanup standard has been put in place to
ensure the effective and timely remediation of PFAS chemicals in communities in New York
and across the country?

99. OW/OCSPP: 1f confirmed, will you commit to increase transparency about PFAS chemicals
by adding those chemicals to the Toxic Release Inventory?

100. OW: When will the EPA begin the process of establishing an enforceable standard for PFAS
under the Safe Drinking Water Act?

101. OLEM: 1t is my understanding that the EPA is close to making a decision on whether to
issue a certificate of completion for the remedial actions carried out by General Electric under
its consent decree for the Hudson River Superfund site. I am very concerned that the EPA
may issue the certificate of completion despite the EPA’s own acknowledgement in its draft 5-
year review report that the remedy is not yet protective of human health and the environment.
In December, the New York State Department of Environmental Conservation (NYSDEC)
released a report based on extensive sampling, and found that in many instances, there has not
been a significant decline in PCB concentrations in the Hudson River and its ecosystems.

The National Oceanic and Atmospheric Administration, the U.S. Fish and Wildlife
Service, and New York State—the three Natural Resource Trustees for the Hudson
River—all have stated publicly that the cleanup is incomplete and that it will take decades
longer than projected by the EPA for the river to meet the numeric goals of the 2002
Record of Decision. Will you hold off on issuing the Certificate of Completion until the
numeric goals of the Record of Decision have been met and the remedy is protective of
human health and the environment?

102. OLEM: Will you meet with relevant local stakeholders before you decide whether to issue
the Certificate of Completion to have a more complete discussion of this issue?

103. AO/OAR: Have you personally read the Fourth National Climate Assessment?

104. AO/OAR: To date, how many briefings or discussions have you had with EPA employees
on the topic of the Fourth National Climate Assessment since it was released in November?

105. AO/OAR: Have you been personally briefed by the EPA scientists and career staff who
participated in the drafting and preparation of the Fourth National Climate Assessment?

106. AO/OAR: Please list all individuals not currently employed by the EPA that you have
discussed the Fourth National Climate Assessment with, including but not limited to, members

of the White House staff and other Administration officials, lobbyists, and business executives.
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107. OAR: In your opinion, what are the key actionable findings for the EPA in the Fourth
National Climate Assessment?

a. How do you intend to incorporate those findings into EPA you decision making
should you be confirmed?

108. OAR: As Acting Administrator, what specific actions have you taken to date in response to
the Fourth National Climate Assessment?

109. OAR: 1s protecting the lives of pregnant women and children from mercury poisoning is an
“appropriate and necessary” role for the EPA?

110. OAR: How is EPA calculating the benefits of protecting the health of pregnant women and
children from mercury poisoning in its cost-benefit analysis for the proposed changes to
Mercury and Air Toxics Standards?

111. OAR: Do avoided harms associated with a rulemaking, including reduced childhood
development delays, need to be monetized to count as part of a cost-benefit analysis?

112. OAR: 1In evaluating the costs of a rulemaking, do you believe that externality costs — for
example costs to society and public health costs from impacts of a pollutant -- should be
considered in addition to the financial costs of compliance?

113. OCFO: Will you support continued funding for the EPA’s geographic programs, including
the Long Island Sound Study and Great Lakes Restoration Initiative?

114. OAR: The interstate transport of ozone and particulate matter is a serious environmental
and public health problem in New York. Cross-state air pollution contributes to death and
illness in our state and damages our natural resources. Such pollution generated in upwind
states also interferes with New York’s ability to meet its legal obligation to attain the national
standards set by EPA.

a. What impacts will the Clean Air Act regulatory actions taken by the EPA during
the Trump Administration have on ozone and cross-state air pollution on
downwind states like New York?

b. What is the scientific basis for your response to (a)?

Senator Markey:

115. OCSPP: As part of the recent revamp of the Toxic Substances Control Act (TSCA), the
EPA received the specific authority to address high-risk uses of three extremely dangerous
chemicals: trichloroethylene (TCE), methylene chloride, and N-methyl pyrrolidone (NMP).
The Obama Administration proposed to ban several uses of these chemicals outright in 2016,
but neither you nor former Administrator Pruitt have put a single one of these bans into effect.
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a. Yes or no, does methylene chloride pose a danger to workers, like painters and
builders, who handle that chemical?

b. Can you commit to ensuring that everyone is protected from this deadly chemical
by finalizing the exact ban proposed by the EPA two whole years ago—which has
yet to be done, even after Scott Pruitt publicly promised to do so?

116. ORD/OCSPP: The EPA Integrated Risk Information System (IRIS) program completed
revisions of its formaldehyde assessment in the fall of 2017. In reports accompanying the
Consolidated Appropriations Act of 2017, both chambers of Congress directed that the
agency contract with the National Academy of Sciences (NAS) to conduct an external peer
review of the revised IRIS formaldehyde assessment. Accordingly, EPA has already provided
$1 million to the NAS for this purpose. The January 2018 EPA IRIS report to Congress
indicated that “IRIS plans to deliver an External Review of its Formaldehyde Assessment for
public comment and peer review in FY18.” I have repeatedly inquired about the status of the
IRIS formaldehyde assessment and repeatedly requested that EPA advance the assessment to
finalization—a process that involves intra- and inter-agency review, external peer review by
the NAS, and public comment.

a. Will the IRIS program continue to work on and finalize its formaldehyde
assessment? If not, why not?

b. Please provide the timeline and agenda items that will allow EPA to complete the
remaining steps in the review process for the revised IRIS formaldehyde
assessment.

i. When will the agency initiate the intra-agency review process?
ii. When will the agency initiate the inter-agency review process?

iil. When will the agency release the revised assessment for public
comment and peer review?
v. When will EPA finalize the IRIS formaldehyde assessment?

c. Will you commit to providing the revised IRIS formaldehyde assessment to NAS
for peer review by no later than the end of calendar year 20197

Please explain why formaldehyde is absent from the 2018 IRIS Program Outlook.
Please explain the process used to develop the 2018 IRIS Program Outlook, from
first inception to completion. In your response, please identify the program and
regional offices, including the names of specific individuals, consulted or otherwise
involved. Please also identify any other organizations and specific individuals
consulted or otherwise involved.

117. AO/ORD: To what extent, when, and in what capacity was David Dunlap, Deputy Assistant
Administrator for Research and Development in EPA’s Office of Research and Development,
involved in the development of the 2018 IRIS Program Outlook? Please be very specific.

118. OAR: Mr. Wheeler, you wrote in your testimony that “[t]here is no more important
responsibility than protecting human health and the environment.”

a.

Would the proposed Mercury and Air Toxics Standards (MATS) rule you
proposed result in less mercury being emitted from power plants, yes or no?

Page 35 of 59

ED_002923_00002237-00035



119. OP/ORD: The Harvard “Six Cities” study, which linked air pollution and mortality risk, is a
key study used in assessing many air quality regulations. In 2011, the EPA estimated that the
control of particulate air pollution saved 160,000 lives in 2010, and that it will save 230,000
lives in 2020.

a. Under the EPA’s proposed “Strengthening Transparency in Regulatory Science”
rule, would the EPA be able to use the Six Cities study?

b. As Administrator, do you see any danger in moving forward with the
“Strengthening Transparency in Regulatory Science” rule and eliminating the use
of studies like the Six Cities study?

120. ORD: Do you commit to allowing EPA scientists to continue to conduct research free from
political interference and communicate with the public about their findings, including
discussing it at conferences and with the media?

121. ORD: At a recent meeting of the EPA Clean Air Scientific Advisory Committee (CASAC),
multiple members of CASAC expressed doubt that they had the scientific experience to
manage reviewing the science on particulate matter, which includes divergent scientific fields
from epidemiology, to toxicology to data science to instrumentation.

a. Do you still believe that this CASAC has the requisite expertise to provide you
with advice on particulate matter?

b. Epidemiology is a key subject for assessing the health impacts of particulate matter
such as early death and cardiovascular illness, yet not a single epidemiologist is on
CASAC. How can CASAC adequately assess the science on particulate and health,
when its members do not have expertise in key fields like epidemiology and when
there is no particulate matter review panel?

c. Has CASAC consulted with outside experts on PM and ozone standards? If so,
with whom?

122. OGC: Under the Whistleblower Protection Enhancement Act of 2012, any non-disclosure
agreement, whether written or oral, must include statutory language notifying employees of
their whistleblower rights.

a. How does the EPA consistently make its employees aware of this right? Please
provide examples.

b. Ifthere was an official finding, internally or externally, that a whistleblower was
retaliated against by a member of your staff for a lawful disclosure, how would you
respond and what consequences would you recommend that the retaliator face?

Senator Merkley:

123. OAR: 1In 2009 the EPA issued under its Clean Air Act authority a science-based finding that
greenhouse gas emissions endanger public health and welfare. This finding was made after a
long public comment period with thousands of comments received and considered.
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In Massachusetts v. EPA, the Supreme Court held that “greenhouse gases fit well within
the Clean Air Act’s capacious definition of ‘air pollutant,”” and noted that the Act defines
“welfare” similarly broadly to include effects on weather and climate. EPA has issued a
request for comment on developing a new endangerment finding under Section 111(b) of
the Clean Air act for “an already listed category” of pollutant. Revisiting this process
would be unprecedented.

Will you commit to respecting the previous scientific process and commit to not revisiting
the EPA’s 2009 greenhouse gas endangerment and contribution findings?

124. OAR: The Mercury and Air Toxics Standards (MATS) have been tremendously successful
and that utilities have already invested significant resources towards abating this type of
pollution, and support keeping the standard in place.

But on December 28th, the EPA, under your leadership, said it was no longer
“appropriate and necessary” to regulate mercury and toxic air pollution from coal- and oil-
fired plants.

In the Michigan vs. EPA case in 2015, the Supreme Court ruled that the EPA should have
considered the costs at the same time that it decided whether it is was “appropriate and
necessary” to regulate hazardous air emissions from power plants. The EPA complied
with the ruling by submitting a Supplemental Finding in 2016 to the MATS rule, which
examined industry costs and public health benefits.

Under the Trump Administration, the EPA then chose to reopen this Supplemental
Finding and focus on attempting to undermine this vital health protection. You claimed
that this done under the Supreme Court’s mandate.

Please state the exact legal mandate that directs the EPA to revise the MATS rule that
was not fulfilled by the EPA’s Supplementation Finding in 2016.

125. OAR: You further stated that the Clean Power Plan was withdrawn in compliance with the
courts. However, the Supreme Court has never issued a determination on the legality of the
Clean Power Plan. Instead, the Supreme Court simply stopped implementation while litigation
continued. It has three times upheld the EPA’s authority to set limits on carbon pollution.

Additionally, the Affordable Clean Energy plan proposed has been shown by the study
“The Affordable Clean Energy Rule and the Impact of Emissions Rebound on Carbon
Dioxide and Criteria Air Pollutant Emissions” published in Environmental Research
Letters, to potentially increase pollution in certain states.

Please provide the EPA’s analysis showing the impacts on individual plants and state level
emissions.

If EPA career staff disagree with the findings of the Environmental Research Letters
study, I ask that you provide the scientific and cost-benefit justification for the
disagreement.
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126. OAR: In the New Source Performance Standards (NSPS), EPA reduced requirements on
monitoring fugitive methane emissions. The EPA finds it would increase the leakage of
methane by 380,000 short tons and additionally allow increases in the release of VOCs and
other harmful air pollutants.

Why were the increases in VOC and other harmful air pollutants not included in the cost-
benefit analysis?

127. OAR: Numerous studies including “Aerial Surveys of Elevated Hydrocarbon Emissions
from Oil and Gas Production Sites” published in Environmental Science and Technology, and
“Assessment of methane emissions from the U.S. oil and gas supply chain” published in
Science have shown methane leak rates to be higher than EPA accounts for.

Given this fact, what is the justification for weakening these standards?

If the methane emissions leak rate of 2-3% were used, instead of the 1.4% EPA currently
uses, what would be the impact on this rule and other methane emissions rules?

128. OAR: 1In 2014, the EPA created the “electric pathway” under the RFS program to
accelerate the adoption of electric vehicles, the development of charging infrastructure, and
the production of biogas electricity by allowing for the creation of “electric-RINs” or “E-
RINs”.

Since the program’s creation, no E-RIN applications for this pathway have been
approved, and there are at least six applications pending. These applications have been
submitted by vehicle manufacturers, charging stations, and third party clearinghouses,
many of whom have been waiting years to receive a decision from your agency.

Does EPA plan to address an electric RIN-generation program in the near future?

Will you commit to addressing this backlog and giving these applicants a response within
90 days?

129. OAR: The EPA has proposed a rulemaking that will modify applicable volume targets for
cellulosic biofuel, advanced biofuel, and total renewable fuels for the years 2020-2022. As
part of this rulemaking, the agency will also be proposing volume requirements for biomass-
based diesel for 2021 and 2022. This proposed rulemaking includes several regulatory
amendments designed to provide clarity and increase opportunities for renewable fuel
production.

Can you explain the method by which the EPA intends to clarify or make changes to those
existing regulations?

In addition, can you confirm whether EPA intends to include clarifications to the
regulations related to existing alternative pathways for advanced and cellulosic biogas?
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130. OCSPP: The updated Toxic Substances Control Act (TSCA) is supposed to regulate
thousands of chemicals used industrially, and in an array of consumer products like paint,
cleaning products, mattresses, clothes, insulation, and more. But under both former
Administrator Pruitt and under your leadership, the Environmental Protection Agency has
taken every opportunity to undermine, not enhance, chemical safety.

In evaluating whether a new chemical might pose an unreasonable risk, the law requires
EPA to rigorously review both the intended use of the new chemical and any future uses
that are “reasonably foreseen,” per the definitions of the conditions of use.

However, the EPA announced in 2017 that the TSCA new chemical review process would
not include a consideration of the chemical safety risk across all uses of a new chemical,
and instead would allow new chemicals to enter the marketplace after considering only the
intended uses identified by the industry applicant

Isn’t this in direct contravention of what the law requires?

131. OCSPP: Chemicals are often used for purposes that were never initially considered by the
original manufacturer. Research has linked exposure to the chemicals in this now ubiquitous
product to health effects ranging from reduced fertility to hormone disruption and DNA
damage.

I’'m concerned that, rather than evaluating the risk a new chemical may pose in the future,
EPA is considering only the potential risk from the uses that the first manufacturer of the
chemical initially identifies, even though if that chemical is allowed on the market on that
basis without any conditions, other manufacturers are likely to use the chemical for other
purposes.

Under this approach, EPA would never consider the combined risks from both intended
and other reasonably foreseen uses of the chemical. This could result in a failure to
address all of the potential risks of the new chemical, and inadequate protection of human
health and the environment.

How do you plan on prioritizing EPA resources to ensure that chemical reviews are
implemented as required by TSCA?

If confirmed, will you commit to including in both new and existing chemical risk
evaluations ALL reasonably foreseeable future uses of chemicals under review?

132. OCSPP: Recently, there have been a number of actions taken by the EPA that undermine
resource allocation and implementation of the TSCA reform. The final fee rule establishes the
“user fees” Congress authorized EPA to collect from chemical manufacturers and processors
to help defray EPA’s costs for implementing TSCA. This rule dramatically underestimates
costs and lets the industry get away without paying its fair share.
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In that fee rule, the agency grossly underestimated not only the costs of reviewing
Confidential Business Information claims, but entirely excluded its costs to provide ready
access to CBI required under the new TSCA to state governments and other qualified
persons, or to provide public access to information that does not qualify for protection
from disclosure.

If confirmed to lead the EPA, will you commit to prioritizing sound TSCA implementation
by fighting for full funding for the agency, maintenance of and support for the Office of
Research and Development’s scientific work relevant to the TSCA program, and funding
and staffing levels necessary to carry out the statute in a balanced way?

133. OCSPP: Asbestos is a known carcinogen that has been banned in more than 60 countries,
because there is no safe or controlled use of asbestos.

Would you agree that there is no safe or controlled use of asbestos?

134. OCSPP: EPA has proposed a significant new use rule (SNUR) for asbestos that opens the
door to resuming several uses of asbestos that ended many years ago.

Instead, would you commit to opposing the asbestos SNUR and permanently banning all
uses of asbestos under section 6 of TSCA?

135. OCSPP: Millions of people are still exposed to asbestos every single day, in schools,
commercial buildings, construction sites, factories, and homes. Yet EPA’s ongoing asbestos
risk evaluation does not account for the existing presence and ongoing use of asbestos.

Do you support EPA’s decision to ignore this risk by removing it from the scope of the
risk evaluation?

Will you pledge to work with this Committee to include legacy use and exposure in EPA’s
ongoing risk evaluation?

136. OCSPP: The risk evaluation also excludes several types of cancer and lung disease, along
with all exposure to asbestos resulting from its release into the environment. Think about the
thousands of first responders exposed to asbestos dust after the tragedies of September 11th,
2001, and the resulting cases of lung cancer and mesothelioma. That type of exposure is being
excluded from EPA’s evaluation.

Will you commit to removing these exclusions, and instead conducting a thorough and
comprehensive evaluation?

137. OCSPP: The semiconductor industry in Oregon is a major employer and economic driver.
Approximately 24,000 Oregonians are employed in the semiconductor industry, and it is the
state’s largest export.
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Several Oregon companies have expressed concern about the shutdown and the potential
impact it could have on the review and approval of specialized chemicals needed for
semiconductor manufacturing. The industry relies on EPA approval of chemicals with
specific functional and performance attributes in its highly advanced and complex
manufacturing operations.

The primary family of chemicals that has triggered concern for companies in my state are
known as onium compounds, which are primarily used as photoacid generators in the
photolithography process used to manufacture semiconductors. Some of these chemicals
are currently in use, some of them are under evaluation. In some cases, chemicals are
approved for a temporary period of time (e.g., 6 months), and there is a risk that this
period may expire without EPA having the ability to extend the approval.

What is EPA doing to assure these companies and the public that new chemicals are being
reviewed in a timely manner and that time-limited approvals will not lapse during this
shutdown?

138. OLEM/OMS: The Office of Land and Management, which oversees cleanup of toxic
Superfund sites, is currently down from 468 staffers to 3.

Has Superfund site monitoring or oversight been impacted or diminished in any way
during the government shutdown as compared to the same time period last year?

139. OLEM: 1In 2017, EPA adopted a cleanup plan for the Portland Harbor Superfund site in my
home state of Oregon, one of the largest sites currently on the EPA’s National Priorities List.

In response to intense lobbying from two Potentially Responsible Parties of contamination
at the site, EPA has proposed weakening the cleanup standards for the entire cleanup
based on a new estimate of cancer risks from a single contaminant — benzo-a-pyrene, a
polycyclic aromatic hydrocarbon or PAH — even though other contaminants still persist at
the site.

EPA is making this change with incomplete information, before any testing, monitoring, or
design is completed for the project — which may reveal additional need for strong cleanup
standards. Furthermore, the cleanup plan already provides for a five-year technical review
process whereby this new risk assessment can be considered, alongside other public health
concerns, to properly weigh whether reduced cleanup is necessary.

Why is the EPA weakening Superfund cleanup standards at the Portland Harbor
Superfund site, thereby exposing the public to greater health risks, without the bare
minimum information including: baseline monitoring data, an analysis of how this change
will increase health risks from fish and clam consumption, or any analysis of cumulative
risks posed by the chemical cocktail in the Harbor?

Does the Portland Harbor Superfund site remain a priority for EPA and are you
committed to ensure that adequate resources exist for the Agency to support remediation
efforts undertaken by PRPs at the site?
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140. OAR: Last year, EPA and NHTSA released a proposal to roll back the Corporate Average
Fuel Economy (CAFE) standards. The proposal would freeze fuel efficiency standards, even
though many automakers have already invested in technology research and investment. It
would also undermine states’ abilities to set higher standards for themselves. And it would
result in a drastic increase in carbon pollution.

In order to boost fuel efficiency, at least 1,200 U.S. facilities and 288,000 American
workers are building parts and materials. U.S. automakers have invested nearly $64 billion
in these facilities. Your proposal would put these investments, these factories, and these
workers in jeopardy.

Will you commit to working with the states that have their own rules in place and NOT
preempting those states that maintain stricter standards?

141. OAR: Based on the sources you have consulted, please describe the scientific consensus on
the role of climate change and its relation to more severe wildfire seasons.

142. OAR: In your testimony, you said you would “continue to read the literature” regarding the
causes of catastrophic wildfires. I submit the following articles, including the National Climate
Assessment, for your review, which find that climate change has increased the area burned in
the Western United States:

a. Vose, JM., D.L. Peterson, G.M. Domke, C.J. Fettig, L. A. Joyce, R E. Keane,
C.H. Luce, J.P. Prestemon, L.E. Band, J.S. Clark, N.E. Cooley, A. D’ Amato, and
J.E. Halofsky (2018). “Forests.” In Impacts, Risks, and Adaptation in the United
States: Fourth National Climate Assessment, Volume Il [Reidmiller, D.R., C.W.
Avery, D.R. Easterling, K. E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C.
Stewart (eds.)]. U.S. Global Change Research Program, Washington, DC, USA,
pp. 232-267. doi: 10.7930/NCA4.2018.CH6.

b. Abatzoglou, J. T., & Williams, A. P. (2016). Impact of anthropogenic climate
change on wildfire across western US forests. Proceedings of the National
Academy of Sciences, 113(42), 11770-11775.

c. Keeley, J., & Syphard, A. (2016). Climate change and future fire regimes:
examples from California. Geosciences, 6(3), 37.

d. Keyser, A., and A. L. Westerling. (2017). Climate drives inter-annual variability in
probability of high severity fire occurrence in the western United States.
Environmental Research Letters, 12(6), 065003.

e. Davis, R., Yang, Z., Yost, A., Belongie, C., & Cohen, W. (2017). The normal fire
environment—Modeling environmental suitability for large forest wildfires using
past, present, and future climate normals. Forest Fcology and Management, 390,
173-186.

After reading these articles, do you still believe that climate change has a limited role in the
changing patterns of wildfires, including longer, more severe wildfire seasons?

Senator Rounds:
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143. OAR: Acting Administrator Wheeler, under the RFS, the EPA is granted expanded
discretionary authority to set volume obligations after 2022. If confirmed, you very well may
be leading the EPA at that particular point in time.

a. In your professional opinion, what is the range of discretionary authority granted
to the EPA after 20227

b. How do you anticipate conventional corn ethanol being impacted after 20227

c. We need a thriving biofuels industry for a variety of national security reasons,
including energy independence and diversity. Do you believe that Congress needs
to consider statutory changes to account for the negative possibilities post-2022?

144. OCSPP: Mr. Wheeler, our trade partners are currently deciding how they will approach the
use of gene editing in agriculture. To minimize the chance of trade disruptions, it’s critical that
the U.S. government have a consistent position across agencies that we can encourage other
nations adopt. Will EPA collaborate with USDA and FDA in a timely manner to develop a
consistent position? Moreover, is this a matter we can expect EPA to commit sufficient
resources to moving forward?

Senator Sanders:

Vermont

145. OW: In my questions for the record for the hearing to consider your nomination for EPA
Deputy Administrator, I asked whether you would commit to continuing the EPA’s support
for the clean-up of phosphorus in Lake Champlain through the Total Maximum Daily Load
(TMDL) standard that the agency established in 2016. You responded that you would “work
within the appropriations levels provided to the EPA by Congress.”

In your time thus far at the EPA, have you found the appropriations levels provided to the
EPA by Congress to be sufficient to ensure that the EPA’s Clean Water Act obligations
are satisfied in regard to phosphorus levels in Lake Champlain? If so, please provide a
timeline for when the EPA will fulfil its obligations under the TMDL. If not, please
describe the funding amounts and specific areas for which congressional appropriations
have been insufficient to fulfil the EPA’s Clean Water Act obligations, as well as your plan
for requesting sufficient funds in the EPA’s FY2020 budget request.

Climate Change
146. OAR: In November 2018, the U.S. Global Change Research Program released the Fourth
National Climate Assessment (Assessment). Do you agree with the Assessment’s findings that
climate change will cause the following impacts?
If so, please describe how the EPA has factored in each impact to its decision-making in

regard to each of the 33 deregulatory actions the EPA has taken under the Trump
administration.
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a. An increase in extreme weather that is expected to damage infrastructure,
ecosystems, and social systems, particularly impacting communities and people
that were already vulnerable.

b. A decrease in quality and quantity of water available for people and ecosystems
due to intensifying droughts, heavy downpours, reduced snowpack, and poor
surface water quality.

c. Anincreased risk of waterborne and foodborne diseases, heat-related deaths,
allergic illnesses, vector-borne diseases, and mental health degradation, which are
expected to have the greatest impact on older adults, children, low-income
communities and communities of color.

d. A negative impact on the economic, cultural, and physical well-being of
Indigenous peoples.

e. Degradation of our ecosystems and their services, such as .. clean air and water,
protection from coastal flooding, wood and fiber, crop pollination, hunting and
fishing, tourism, and cultural identities.”

f.  Declining crop yields, worsening livestock health, and decreasing economic vitality
of rural communities.

g. An increase in power outages, fuel shortages, and service disruptions due to
increased stress on our already aging and deteriorating infrastructure.

h. A continued trend of “rising water temperatures, ocean acidification, retreating
arctic sea ice, sea level rise, high-tide flooding, coastal erosion, higher storm surge,
and heavier precipitation events [that] threaten our oceans and coasts.”

1. A reduction in outdoor economies across the United States.

147. AQ: During this hearing, I asked you whether you agreed or disagreed with President
Trump that climate change is a “hoax.” You responded by saying that you have not used the
word “hoax” yourself. I took that to mean that you do in fact disagree with President Trump’s
characterization that climate change is a hoax, but I want to ask again, just to be clear: Do
you agree with President Trump that climate change is a hoax? Please provide your answer in
the form of a “yes” or “no.”

148. OAR: During this hearing, I asked whether you are concerned by rising sea levels. You
responded that rising sea levels are a concern and that you believe in adaptation (but not
mitigation) “absent additional congressional authority.” The Supreme Court in Massachusetts
v. EPA found that the EPA does in fact have statutory authority, and indeed a statutory
obligation, to regulate the carbon dioxide emissions that cause climate change.

Given that the EPA does in fact have congressional authority to mitigate climate change
by regulating carbon dioxide emissions, would you like to alter your testimony?
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Given that the EPA does in fact have congressional authority, and indeed a statutory
obligation, to mitigate the causes of climate change, please provide your plan, including a
timeline, for issuing regulations on greenhouse gases to bring the United States in line with
carbon pollution emissions reduction targets prescribed by the Intergovernmental Panel on
Climate Change’s “Global Warming of 1.5°C” report.

Clean Power Plan Replacement

149. OAR: On August 21, 2018, the EPA released its proposal to repeal the Clean Power Plan.
By the EPA’s own estimates, this plan would drastically increase carbon and other pollution
emissions from power plants as well as cause as many as 1,400 additional premature deaths,
48,000 new cases of asthma, and 21,000 new missed school days each year compared to the
Clean Power Plan. In order to justify this new, weaker rule, the EPA altered its cost-benefit
analysis methodology to minimize the new rule’s projected damages to the environment and
public health. This methodology is described in the EPA’s regulatory impact analysis
“Regulatory Impact Analysis for the Proposed Emission Guidelines for Greenhouse Gas
Emissions from Existing Electric Utility Generating Unites; Revisions to Emission Guideline
Implementing Regulations; Revisions to New Source Review Program.”

One way in which the EPA’s analysis was altered was to ignore the health effects from
direct exposure to sulfur dioxide, nitrogen dioxide, and hazardous air pollutants like
mercury and hydrogen chloride. According to the EPA’s regulatory impact analysis, the
EPA did not include these factors in its proposal to repeal the Clean Power Plan due to
“data, resource, and methodological limitations,” despite their clear negative health
impacts.

Given that the EPA’s failure to properly consider these factors clearly violates its mission
to protect human health and the environment, as well as its statutory obligation under the
Clean Air Act to protect and improve the nation’s air quality, please describe your plan,

including a timeline, for withdrawing the EPA’s proposal to repeal the Clean Power Plan.

Toxics

150. OW/OCSPP/OP: Elevated and unsafe levels of perfluoroalkyl substances (PFAS) have been
found in hundreds of sites and at least one municipal water system in Vermont, and have
contaminated public water and other natural resources for an estimated 16 million people
nationally.

In June 2018, the Agency for Toxic Substances and Disease Registry (ATSDR) released a
draft study concerning the health effects of PFAS, including, but not limited to, effects on
the growth, learning, and behavior of children, increased cholesterol levels, and increased
risk of cancer. Prior to the study’s release, Politico reported that officials from the White
House, the Office of Management and Budget, the EPA, and the Department of Defense
intervened to delay the release of the study in order to avoid a “public relations
nightmare.” I joined with several of my Senate colleagues in writing to then-Administrator
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Pruitt to request information on the EPA officials who intervened in order to delay the
release of the ATSDR study. He responded by stating that the EPA did not have authority
to release the ATSDR study, which is an answer that did not adequately respond to my
concerns. Regardless of the EPA’s authority to release or not release ATSDR studies,
were you aware of any EPA officials making efforts to delay the release of this ATSDR
study? If so, please provide all internal documents and communications in your agency’s
possession regarding any internal deliberations or discussions about this study for the
record. If you are confirmed, will you commit to ensuring that the EPA does not engage in
any activities which seek to delay the public release of scientific studies and reports?

151. OW: The ATSDR study found that minimal risk levels for certain PFAS chemicals in
drinking water should be significantly lower than the EPA’s lifetime health advisory level of
70 parts per trillion. Based on the levels identified in the ATSDR study, please explain your
plan, including a timeline, for updating the EPA lifetime health advisory level to comport with
this new science on the effects of PFAS on human health.

152. OW: Several states, including my home state of Vermont, have set health advisories for
drinking water containing PFAS chemicals that are significantly more stringent than the EPA’s
lifetime health advisory level. The most recent update to the Toxic Substances Control Act
(TSCA) contained a provision that protects states that had more stringent standards on the
books before April 22, 2016 (Sec. 13 State-Federal Relationship, 15 USC § 2617(e)(1)(A)). If
confirmed, will you commit to avoiding any actions that would preempt states’ ability to
enforce health advisory levels for PFAS enacted before April 22, 2016 that are more stringent
than the EPA’s standards? If you will not make this commitment, please explain why you
believe that TSCA prevents states from enforcing more stringent requirements the state had
established before April 22, 2016.

153. OW: According to the EPA website, the EPA expected to release a PFAS management plan
by the Fall of 2018. During this hearing, you stated that the release of the plan has been
further delayed by the current partial government shutdown. However, the plan was clearly
also delayed by other factors given that the partial government shutdown did not begin until
late December. Please describe all the factors, beside the current partial government
shutdown, that have caused the EPA to fall behind schedule in developing this plan to address
the presence of toxic PFAS chemicals in communities throughout the country.

154. OW: Given that the EPA’s current budget to manage PFAS is clearly insufficient to carry
out the work needed to craft the PFAS management plan, please describe your plan to
increase the EPA’s FY2020 budget request relative to FY2019 to ensure that it can release
the PFAS management plan a timely manner.

155. OCSPP: In April 2017, the EPA decided against continuing the work of the previous
administration to ban the pesticide chlorpyrifos, which poisons farm workers, children and
rural communities. Chlorpyrifos is toxic and can cause neurodevelopmental harms in children
and prenatal exposure can cause lower birth weight, reduced 1Q, loss of working memory,
attention disorders, and delayed motor development. No amount of it is safe in our food or
drinking water. Based on the EPA’s mission to protect human health and the environment,
please outline the EPA’s plan, including a timeline, to establish a ban on chlorpyrifos.
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Native Rights

156. OITA: The Fourth National Climate Assessment projects that Indigenous peoples will suffer
some of the worst impacts of climate change due to their dependence on natural resources for
their livelihoods and economies. As our natural resources dwindle, many Indigenous peoples
may be forced to relocate, risking their cultural and community continuity. Please describe
your plan for meeting Indigenous peoples’ economic and environmental needs, particularly as
they pertain to the preservation of natural resources and tribal treaty rights.

157. OITA: The EPA’s “Policy on Consultation and Coordination with Indian Tribes: Guidance
for Discussing Tribal Treaty Rights” requires the EPA to respect tribal treaty rights, which in
part means consulting with any tribes which may be impacted by the actions of the federal
government.

Please describe the specific actions you have taken, as both EPA Deputy Administrator
and Acting EPA Administrator, to ensure that tribes have been consulted and that their
input is reflected in the actions taken by the EPA.

Please list the individuals and their affiliation with whom you have met or consulted during
your time as both EPA Deputy Administrator and Acting EPA Administrator regarding
tribal treaty rights.

If confirmed, will you commit to consulting with tribes regarding all EPA actions which
may impact tribal treaty rights, lands, culture, and natural resources? If you will not make
this commitment, why are you willing to violate the EPA’s policy on tribal treaty rights?

Clean Water Rule

158. OW: On December 11, 2018, the EPA proposed a revised definition to “Waters of the
United States,” which would effectively repeal what is popularly known as the “Clean Water
Rule.” Given that the EPA’s proposal will put almost 117 million Americans’ water supply at
risk, which runs counter to the EPA’s mission to protect human health and the environment,
please provide a plan, including a timeline, for withdrawing the EPA’s proposed repeal of the
Clean Water Rule.

Senator Shelby:

159. OAR: The Consolidated Appropriations Act of 2018 included language directing the
Secretaries of Energy and Agriculture and the Administrator of the Environmental Protection
Agency to establish clear and simple policies that reflect the carbon-neutrality of forest
bioenergy and recognize biomass as a renewable energy source provided the use of forest
biomass does not cause the conversion of forests to non-forest use. 1 appreciate the EPA
issuing guidance in April 2018 stating that future EPA regulatory actions for energy
production from stationary sources will recognize biomass from managed forests as carbon
neutral. I also appreciate the tri-agency statement in October 2018 affirming these
principles.
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Mr. Wheeler, would please provide an update on the EPA’s progress towards implementing a
regulation on carbon neutrality of biomass?

Senator Van Hollen:

160. OW: Last week on January 10" Energy and Environment Daily reported on some of the
trickle down impacts of the shutdown on the functions of the EPA. In that article, Lisa Feldt
of the Chesapeake Bay Foundation noted her concerns with the looming deadline in April of
this year for the next step in Chesapeake Bay TMDL implementation—the third and final
round of watershed implementation plans. Do you expect the EPA to be able to meet this
critical April deadline for the Chesapeake Bay if the shutdown continues?

161. OECA: Last week on January 9" the New York Times reported that the EPA has
furloughed most of its roughly 600 pollution inspectors and other workers who monitor
compliance with environmental laws. These staft are responsible for detecting violations that
endanger human health.

These pollution inspections halted on December 24, 2018.

Eric Schaeffer, a Maryland resident and former Director of EPA enforcement, has said
that the shutdown from Dec 16, 1995 to Jan 6, 1996 lead to one of the worst years ever at
the EPA in terms of numbers of inspection and enforcement; and that it bogged down
EPA inspections for months—not just up until the government reopened.

If the shutdown ends the day you submit your answers to these questions for the record,
what impact do you expect the shutdown to have on the number of inspections and
enforcement actions the EPA is able to conduct compared to a non-shutdown scenario?
What will be the impact if the shutdown continues for another 30 days after the date you
submit your answers to these questions for the record?

162. OMS/OCFQO: A New York Times article from December 2017 found that at that time, over
700 employees had left the EPA since the beginning of the Trump Administration as they are
disheartened by the Agency’s direction. Of the employees who had quit, retired or taken a
buyout package, more than 200 are scientists. An additional 96 are environmental protection
specialists, a broad category that includes scientists as well as others experienced in
investigating and analyzing pollution levels. Most of the employees who have left are not
being replaced. Agency staff said they believed the Trump administration was purposely
draining the EPA of expertise and morale.

What is the impact of the drain of scientists out of the EPA in terms of the Agency’s long-
term abilities to develop and use the best available science? What will the impact of this
loss of scientific expertise be on the Agency’s ability to protect public health?

How do you plan—if confirmed as EPA Administrator—to make your employees feel
valued and boost the alarmingly low morale at your Agency? In which areas, if any, will
the Agency prioritize hiring of new employees?
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ORD: EPA announced a plan to reorganize the Agency, which includes a plan to
eliminate the Agency’s science adviser office and merge it into a division in the Office of
Research and Development, which EPA claims is a move to “streamline” the Agency.
Why would this move not diminish the role of science in decision-making at the EPA?

163. OAR: As you know, under the Clean Air Act, both the EPA and the state of California have
authority to regulate greenhouse gas emissions from the tailpipe. Under Section 177 of this
act, states can choose, as twelve have done to date, to adopt California’s standards in lieu of
federal requirements.

Maryland is one of 12 states that follow California’s lead on their 2022-2025 fuel
economy standards.

The proposed rule that EPA released last year challenges the authority of states like
Maryland to regulate emissions from vehicles in order to force a nationwide rollback of
fuel economy and vehicle emission standards. This proposed revocation of California and
the 12 states’ authority is opposed by Maryland’s Governor Larry Hogan. On October
26, 2018, Maryland Secretary for the Department of the Environment Ben Grumbles
wrote you a letter in which he stated, “Maryland supports the principals of cooperative
federalism and urges the agencies not to limit California’s authority to adopt or enforce
motor vehicle emissions standards or any other state’s ability to adopt California’s
standards.”

Can you commit today not to finalize clean car standards that attack state leadership on
clean cars, either by revoking California’s waiver to enforce its existing 2022-25
standards, or asserting that the Energy Policy and Conservation Act preempts state clean
car standards?

164. OECA: Environmental enforcement numbers have decreased since the end of the Obama
Administration. One reason for this is that no enforcement engineer or officer has been
replaced in any of the 10 Regions.

How do you plan to ensure EPA enforcement is taking place while there are very few
inspectors, enforcement officers and lawyers in place to bring enforcement cases in the
regional offices? How will you work to address gaps in enforcement staff and initiate the
hiring process?

165. OCSPP: Can you walk through the scientific method that, if confirmed, you would want the
EPA to use for risk evaluations under TSCA to determine if chemicals have an unreasonable
risk and should be regulated? My understanding is that EPA is currently working on draft risk
evaluations for 10 chemicals including asbestos and 1-4 Dioxane.

Will EPA be using the Systematic Review framework for TSCA--even though scientists
warn that it favors industry science? Will the EPA review include all uses, including
reasonably foreseeable and legacy uses, in both new and existing chemical risk
evaluations?
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166. OAR/OP: Regarding the MATS rule, in determining that it is no longer “appropriate and
necessary” to require power plants to reduce their mercury and air toxic emissions, EPA has
decided to base this decision only on some of the quantifiable benefits and all of the costs to
industry. The costs EPA uses is also woefully out of date, about two times higher than actual
costs. It seems to me that EPA is breaking the “arbitrary and capricious” test by ignoring the
co-benefits and other benefits the agency cannot quantify. Under what legal basis, did EPA
decide to ignore co-benefits and benefits like reducing birth defects and cancer rates when
determining “appropriate and necessary”?

167. OAR: As most people know, mercury is a neurotoxin that effects the most vulnerable,
children in the womb. Other air toxics like formaldehyde, arsenic and beryllium have long
been known to cause cancer. Since you have determined that it is not “appropriate and
necessary” to reduce our nation’s largest sources of mercury and air toxics through its MATS
proposal, does that mean you believe there is a safe level of mercury exposure for developing
infants? If so, what are those levels? Is there a safe level of exposing children to
carcinogens? If so, what are those levels?

Senator Whitehouse:

168. OAR: When we met in my office on January 15, you told me that your proposed rule to
freeze the fuel economy and greenhouse gas (GHG) emissions standards for cars and light
trucks would actually result in less carbon pollution in certain years than under the existing
standards. You repeated this claim at your confirmation hearing.

However, according to your own rule, GHG emissions would rise under your proposal
compared to the existing standards. This predicted increase in GHG emissions is
discussed on Federal Register pages 43326 through 43330 of your proposed rule.

Please cite to me any support in EPA’s proposal for your statements that EPA’s proposal
would result in reduced GHG emissions compared to the existing standards. Note: please
do not tell me what your experts may have told you; I am asking you to provide references
from EPA’s proposed rule that support your claim that EPA’s proposal would reduce
GHG emissions compared to the existing standards.

169. OAR: You also told me in our meeting that EPA’s proposed rule to replace the Clean
Power Plan (CPP) would result in almost exactly the same reduction in carbon pollution as the
CPP. You repeated this claim at your confirmation hearing.

However, according EPA’s proposed rule as printed in the Federal Register , GHG
emissions would be higher under your proposal than under the CPP. This predicted
increase in GHG emissions is discussed on page 44784.

Please cite to me any support in EPA’s proposal for your statements that your proposal
would result essentially the same GHG emissions reductions as the CPP. Note: please do
not tell me what your experts may have told you; I am asking you to provide me
references from EPA’s proposed rule that support your claim that EPA’s proposal would
result in the same GHG emissions reductions as the CPP.
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170. AO: How many meetings with Trump administration officials for Bob Murray and/or
Murray Energy did you arrange, attempt to arrange, and/or attend?

171. AO: Please list, with date, time, and people present (as applicable) every meeting with the
Trump administration you arranged, attempt to arrange, and/or attended with or on behalf of
Bob Murray and/or Murray Energy? Please also provide the time, date, and people present
for any preparation sessions for such meeting(s).

172. AQ: At how many of these meetings was the Murray “action plan” discussed?

173. AO: You told me at your first confirmation hearing on Nov. 8, 2017 that you didn’t
remember where you saw the Murray “action plan” and you didn’t remember the context in
which it was discussed. Do you stand by that answer today? If not, please correct the record.

174. AO: EPA announced that this June it will finalize amendments to the 2015 Coal Ash Rule,
which incorporate elements of EPA’s March 2018 proposal to weaken the protective
standards of the rule, including eliminating the rule’s nationwide cleanup standards. In March
2017, you met with Secretary Perry to discuss the Murray action plan which, among other
things, proposed a complete suspension of the 2015 coal ash rule. The plan was accompanied,
by six draft Executive Orders for President Trump that would further rescind coal safeguards.
One Executive Order directed immediate suspension of the “operation and implementation” of
the Coal Ash Rule, directed EPA to attempt to stop ongoing litigation against the agency
concerning the rule, and instruct the EPA to amend the rule to prohibit citizen suits to enforce
the rule.

a. Are you familiar with this Executive Order? (“Presidential Executive Order on
Restoring the Rule of Law, Federalism, Economic Growth, and Reducing
Regulatory Costs by Reviewing the Final Rule on Disposal of Coal Combustion
Residuals from Electric Utilities (the “CCR Rule”), Published on April 17, 2015
By the United States Environmental Protection Agency, 80 Fed. Reg. 21302
(2015)”)

b. Did you write or review this Executive Order?

c. If so, do you believe that you should recuse yourself from further review and
oversight over EPA’s efforts to weaken the Coal Ash Rule?

175. AO/OGC: The following questions relate to federal ethics laws and regulations:

a. President Trump promised to end corruption in Washington. Would you agree
that applying and enforcing federal ethics laws and regulations, and the Trump
“Ethics Pledge,” are important tools to do that?

b. This is the second time you’ve come before the Senate for advice and consent.
Would it be fair to say that by now you are personally familiar with federal ethics
requirements?

c. Are you aware that federal regulations and the Trump “Ethics Pledge” prohibit
political appointees from working on particular matters on which they previously
represented clients as well as from meeting with former clients?
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d. Ifyou learned that an EPA employee violated federal ethics regulations or the
Trump “Ethics Pledge,” would you take this matter seriously?

e. Do you promise to take all steps within your power to ensure that EPA employees
abide by all applicable ethics requirements? Does that include disciplining
employees who violate those requirements as appropriate?

176. AQ: Did you ever bundle, solicit, or gather donations for any 501(c)(4), 527, political action
committee, or any other outside spending group? If so, list the organizations by name, the
dates during which you engaged in this activity, and the approximate amounts you raised.

177. AO: Do you commit to provide all information responsive to the previous question to EPA
ethics officials so they can assess whether that activity raises conflicts of interest or an
appearance that you cannot conduct your duties impartially?

178. You and I have discussed the serious economic risks of climate change the last two times we
have met. I have provided you with numerous reports and articles detailing these risks.

a. AO/OW/OAR: The first of these economic risks is the risk of a coastal real estate
crash. This is what Freddie Mac, the federal home mortgage backer, has to say
about climate risk:

“[R]ising sea levels and spreading flood plains nonetheless appear likely to
destroy billions of dollars in property and to displace millions of people. The
economic losses and social disruption may happen gradually, but they are likely
fo be greater in total than those experienced in the housing crisis and Great
Recession.”

This is what the Union of Concerned Scientists has to say:

“In the coming decades, the consequences of rising seas will strain many coastal
real estate markets — abruptly or gradually, but some eventually to the point of
collapse — with potential reverberations throughout the national economy.”

This is what the insurance industry trade magazine Risk & Insurance has to say:

“These bellwether locations [Miami, Atlantic City, and Norfolk] signify a
growing and alarming threat; that continually rising seas will damage coastal
residential and commercial property values to the point that property owners will
flee those markets in droves, thus precipitating a mortgage value collapse that
could equal or exceed the mortgage crisis that rocked the global economy in
2008.”

Freddie Mac estimates that between $238 billion and $507 billion worth of real
estate will be below sea level by 2100, and UCS estimates that nearly 2.5 million
residential and commercial properties worth $1.07 trillion will be at risk of chronic
flooding by 2100. The First Street Foundation studied the impact of rising seas
and increased flooding on real estate in the southeast, and found that coastal real
estate in the southeast has already lost $7.4 billion in value since 2005 because of
sea level rise.
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Many of the rollbacks you’ve proposed since assuming the helm at EPA — freezing
automobile fuel economy and greenhouse gas emissions standards, replacing the
Clean Power Plan, weakening methane leak inspection and repair standards,
weakening carbon pollution emission standards for new power plants — would all
result in increased carbon pollution compared to the regulatory regimes they are
designed to replace.

Did you consider the potential for a coastal property real estate crash and the
associated economic costs when considering these proposals? If so, please cite to
me where in these proposed rules or in the accompanying regulatory impact
analysis this is discussed. If not, why did you not consider this serious economic
risk when designing these proposals?

b. AO/OW/OAR: The second of these economic risks is the risk of a carbon bubble.
This is what Mark Carney, the Governor of the Bank of England has to say:
“The exposure of UK investors, including insurance companies, to [stranded
assets] is potentially huge.”
This is what the head of insurance supervision at the Bank of England has to say:
“As the world increasingly limits carbon emissions, and moves fto alternative
energy sources, investments in fossil fuels and related technologies [ ... | may take
a huge hit.”
This is what academics at University College London have written:
“Our results suggest that, globally, a third of oil reserves, half of gas reserves
and over 80 per cent of current coal reserves should remain unused from 2010 to
2050 in order to meet the target of 2 degrees Celsius.”
This is what academics at Cambridge have written:
“Our conclusions support the existence of a carbon bubble that, if not deflated
early, could lead to a discounted global wealth loss of US81 — 4 trillion, a loss
comparable to the 2008 financial crisis.”
Many of the rollbacks you’ve proposed since assuming the helm at EPA — freezing
automobile fuel economy and greenhouse gas emissions standards, replacing the
Clean Power Plan, weakening methane leak inspection and repair standards,
weakening carbon pollution emission standards for new power plants — would all
result in increased carbon pollution compared to the regulatory regimes they are
designed to replace.
Did you consider the potential for a carbon bubble and the associated economic
costs when considering these proposals? If so, please cite to me where in these
proposed rules or in the accompanying regulatory impact analysis this is discussed.
If not, why did you not consider this serious economic risk when designing these
proposals?

179. OP/ORD: Are there any circumstances under which written EPA protocols for selecting
members of EPA’s various science advisory boards should be departed from? If so, please

describe the circumstances that would justify departing from established member selection
protocols.
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180. OCSPP: Dr. Nancy Beck is currently overseeing the implementation of the reformed TSCA

legislation. Dr. Beck has developed her own systematic review process for assessing the
quality of the scientific studies upon which it will rely to determine the safety of the chemicals
it reviews. The first chemical to undergo a risk evaluation under the reformed TSCA is
Pigment Violet 29 (PV29). In its draft risk assessment, EPA concluded that PV29 is safe.

EPA’s draft risk assessment’s conclusion that PV29 is safe relied in part on two studies by
German chemical giant BASF. These studies were conducted in 1976 and 1978. Using
Dr. Beck’s systematic review process, EPA concluded that these two studies were of
“medium” quality. Yet BASF, in a regulatory filing with the European Chemicals Agency,
admitted that these same studies were “not reliable.”

a. Should EPA’s risk assessments be relying on studies whose own industry sponsors
admit that they are “not reliable?”

b. Why was Dr. Beck allowed to create her own systematic review process for the
TSCA program?

c. Why was EPA’s own IRIS-developed systematic review process, which has been
positively reviewed by the National Academies, not adopted for use for the TSCA
program?

d. Will you commit to me that going forward, the TSCA program will not use any
systematic review process that has not first been examined by the National
Academies?

181. OAR: 1In a final rule published in 2014, EPA approved a new cellulosic biofuel pathway that

allows producers additional options to comply with the standard. EPA deemed that charging
electric vehicles with renewable electricity derived from cellulosic biogas would create
cellulosic biofuel credits, and several companies applied to EPA to get approval under this
new pathway (known as the “e-rin” pathway). EPA in late 2016, held an additional comment
period to identify and solicit comment on how to administer the e-rin pathway to avoid double
counting as well as address other complexities. Since the 2016 rule, the EPA has over two
years to review several pending applications and has yet to take any administration action. In
my meeting with you, you discussed that there are several outside groups interested in
generating the RIN and thus it’s a complicated issue. I agree, but that doesn’t mean that EPA
should not put dedicated staff toward figuring out this issue and providing guidance on how
to develop e-rins under the RFS.

a. Has EPA reviewed the comments from the 2016 proposed rule on how to
successfully administer this pathway? If so, why has EPA not taken an action in 2
years to clarify necessary changes if they are needed?

b. If the pathway was originally approved in 2014 and EPA has already finished a
public comment on how to administer the pathway, why has EPA not been able to
develop a mechanism to administer the program in nearly 5 years?

¢. Do you commit to having staff work on developing a credit transfer program, to
avoid double counting, and review the 40+ applications that have been pending for
e-rins at EPA since 20167
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182. OAR: EPA has an important role in supporting the growth of biofuels, thereby adding
diversity to the nation’s fuel mix within the transportation sector. EPA’s work is especially
important within the advanced and cellulosic fuels markets where advances in technologies
have the potential to bring important new low-carbon fuels to the market.

Last August, when you testified before this Committee, you committed to providing
“certainty within EPA programs” in order to be a better partner with the private sector, as
appropriate, in order to provide the clarity and transparency it needs to grow and create
jobs.

While work on several efforts related to biofuels are currently being processed within
EPA, one effort which remains unresolved and where uncertainty remains is the work
related to biointermediates.

As you may know, the Environmental Protection Agency initiated work to address this
topic via EPA-HQ-OAR-2016-0041-0196 in May of 2015. A proposed rule was published
in November, a public meeting was held in December 2016, and the comment period
closed in February 2017. While additional issues beyond the topic of biointermediates
were included in EPA-HQ-OAR-2016-0041-0196, a wide range of entities and comments
were submitted in support of providing certainty for biointermediates.

To date though, action on the specific issue of biointermediates has not moved forward
and the lack of progress has added uncertainty into this segment of the

renewable transportation fuel market.

In the proposed rule, the Environmental Protection Agency noted that it may be
“preferable for economic or practical reasons for renewable biomass to be subjected to
substantial pre-processing at one facility before being sent to a different facility where it is
converted into renewable fuel.” The Environmental Protection Agency also noted that
biointermediates will “likely provide an important component of the growth in renewable
fuel production in the future, particularly for advanced and cellulosic biofuels,” and
proposed “changes in the RFS regulations to clearly specify requirements that apply when
renewable fuel is produced through sequential operations at more than one facility.”

a. First, given that the Environmental Protection Agency issued a proposed rule
regarding biointermediates in 2016 and has since received and reviewed more than
forty comments relating to the biointermediates proposal, has the Environmental
Protection Agency considered moving forward and providing certainty on the
matter of biointermediates in 20197

b. Second, should you be confirmed, can you provide any certainty whether the
Environmental Protection Agency will successfully incorporate biointermediates
into one of the pending proposed rules in the unified regulatory agenda on
renewable fuels such as the pending rulemaking which proposes modifying the
applicable volume targets for cellulosic biofuel, advanced biofuel, and total
renewable fuel for the years 2020 — 2022, especially since the abstract for that rule
states that it will cover volume modifications, as well as “several regulatory
amendments designed to provide clarity and increase opportunities for renewable
fuel production.”

183. OP: Do you think there should be a standardized social cost of carbon? Is the social cost of
carbon greater than zero dollars per metric ton? If so, what is the most accurate social cost of
carbon in 2018 and what is the best way to calculate this number?
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184. AO/OAR: Do you agree with the majority of scientists that anthropogenic climate change is
happening?

a. If so, do you agree there are costs to inaction as well as costs to action?

b. Do you believe the American public should have to pay for the costs of
inaction—the storm damaged homes, lost crops, and failing fisheries?

c. Do you believe that these costs of inaction have a value that can be calculated? Is
the value greater than zero?

185. OP: A 2007 legal challenge prompted the courts to direct the government to further
quantify the costs and benefits of a ton of carbon pollution in federal government rulemakings.
Specifically, the U.S. Court of Appeals for the 9th Circuit agreed that in quantifying the
benefit of cutting carbon pollution but admonished that the value is “certainly not zero.”"®
The Court asked National Highway Traffic Safety Administration to do a new rule that
addressed this issue. This court decision led the Bush and Obama Administrations to further
refine a value for the SCC. Do you reject this decision? If so, please explain why and how
that affects how you approach your responsibilities.

186. OP: In 2009, the Obama administration created an interagency working group (IWG) in an
effort to create a governmental value for the social cost of carbon, which based its
calculations on peer-reviewed economic models and expert opinions. The models included in
their analysis were the Dynamic Integrated Climate-Economy (DICE)", Policy Analysis of the
Greenhouse Effect (PAGE)'®, Climate Framework for Uncertainty, Negotiation and
Distribution (FUND)'®, and World Induced Technical Change Hybrid (WITCH)?® models.
The IWG was comprised of scientists and economists from the Office of Management Budget,
the Council for Environmental Quality, the National Economic Council, the EPA, the U.S.
Department of Agriculture, Energy, Transportation, and Treasury.

a. Can you discuss whether you think the models used by the IWG are appropriate
and credible tools for calculating the social cost of carbon?

b. Can you comment on whether the IWG was comprised of the right governmental
stakeholders and actors?

187. OP: On March 28, 2017, the President issued a Presidential Executive Order on Promoting
Energy Independence and Economic Growth, which disbanded the IWG, withdrew the
guidance it issued, and reverted to OMB Circular A-4 of September 17, 2003 (Regulatory
Analysis). This in effect requires each agency to estimate the value of changes in greenhouse
gas emissions resulting from regulations. Do you believe the regulatory process will be more
effective and efficient in the absence of unified guidance on how to monetize the value of

18 Center for Biological Diversity v. National Highway Traffic Safety Administration, 508 F.3d 508, U.S. Court of Appeals for
the 9th Circuit (2007), available at http://caselaw. findlaw.com/us-9th-circuit/1024716 himl.

17 Dynamic Integrated Climate-Economy model (DICE), http://www.econ.yale.edu/~nordhaus/homepage/dicemodels.htm
18 policy Analysis of the Greenhouse Effect (PAGE), http://climatecolab.org/resources/-/wiki/Main/PAGE

19 The Climate Framework for Uncertainty, Negotiations and Distribution (FUND), http://www.fund-model.org/

20 \World Induced Technical Change Hybrid model (WITCH), http://www.witchmodel.org/
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changes in greenhouse gas emissions? How does this advance the value of regulatory
certainty you claim to support?

188. OP: Part of the social cost of carbon calculation assumes a value for discount rates. The
IWG after reviewing past OMB guidance recommended using a 3% discount rate?".

a. Do you have an opinion on what the discount rate value should be when
calculating the social cost of carbon?

b. Scientific research has found that it would be more accurate to use a declining
discount rate instead of a fixed one. Do you agree that a declining discount rate
would be more accurate?

c. Do you have an opinion on what the discount rate value should be used for inter-
generational impacts?

d. Why should one generation discount the impact of harms upon another generation
at all?

189. OP/OITA: s it appropriate for a cost-benefit analysis to consider the harm caused in other
countries from pollution emitted in the United States? If not, please explain why.

190. OITA/OW: What projects, both domestically and internationally, are EPA staff and
contractors engaged in to combat marine debris?

191. OW/OLEM/OCSPP: 1s EPA undertaking any studies or analyses investigating the public
health risks of microplastics, microfibers, and other plastic waste?

192. OW/OLEM: What opportunities exist through the EPA’s Clean Water Act and/or Resource
Conservation and Recovery Act authorities to improve waste management, study and mitigate
the effects of plastic waste pollution in waterways and the ocean, and support waste
reduction, improved recycling, and cleanup efforts?

193. OITA/OW/OLEM: Does EPA require any additional authorities to export its technical
expertise and best practices to foreign partners and priority countries in need of assistance in
improving its waste management practices to minimize marine debris?

a. Can EPA currently undertake its own bilateral discussions, or must it go through
the State Department or USAID to develop these relationships?

194. OCSPP: When approving chemicals and other components or end plastic products, does
EPA currently consider the longevity of those materials in the environment and the potential
harm they can cause as they degrade?

195. OITA/OW: Does EPA regularly participate in the Interagency Marine Debris Coordinating
Committee? If so, who attends from EPA?

2! Interagency Working Group on Social Cost of Greenhouse Gases, Technical Support Document, pp. 15-16.
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196. OITA: What role have you personally and as a representative of the U.S. taken in
international, multilateral gatherings, like the G7, G20, ASEAN, UNEP, and other summits,
to make marine debris a priority topic? Have any new partnerships, agreements, or
knowledge exchanges come out of these meetings?

197. OW: In May 2015, EPA released a 423-page technical support document outlining the legal
and scientific basis for the agency’s Clean Water Rule. Will EPA release a similar document
to support its legal reasoning behind the agency’s new proposed “Waters of the U.S.”
definition, especially given the definition depends solely upon Justice Scalia’s opinion in
Rapanos, a position without judicial precedent?

198. OW: Will EPA extend the comment period on its new proposed definition of “Waters of the
U.S.” given the partial government shut down? If so, for how long and when will this be
announced?

199. OW: Why was only one listening session scheduled? How was Kansas City, KS selected as
the site of this one listening session?

200. OW: Has EPA revisited its estimate of the benefits of wetland mitigation since its June 2017

economic analysis for the proposed definition of “Waters of the U.S.”? If not, does it have
plans to do so before the rule is finalized?

Senator Wicker:

201. OW: Under the Clean Water Act, EPA has jurisdiction over the discharge of substances into
a water of the United States. As such, the agency has oversight of offshore aquaculture
projects, along with other agencies such as the U.S. Army Corps of Engineers and NOAA.
Will you commit to working with the agencies that are responsible for regulating offshore
aquaculture to ensure that this industry has greater regulatory certainty in federal waters?

202. OCSPP: The Pesticide Registration Improvement Act (PRIA) was first enacted in 2004 to
provide dedicated funds to EPA to evaluate the safety and efficacy of antimicrobials,
sanitation products, and pesticides. This legislation has been reauthorized twice by unanimous
consent or voice votes in the House and Senate, which indicates that there is strong bipartisan
support and a lack of controversy for this statute. However, the most recent reauthorization
failed to reach the President’s desk before the end of the 115th Congress.

a. How important is PRIA to EPA’s mission?

b. If Congress does not reauthorize PRIA, what will the impact be on EPA staffing
and budgets? What will the impact be on manufacturers of these products whose
EPA registration is effectively a license to operate?
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Message

From: Keller, Kaitlin [keller.kaitlin@epa.gov]

Sent: 4/18/2019 9:08:07 PM

To: Dunn, Alexandra [dunn.alexandra@epa.gov]; Beck, Nancy [Beck.Nancy@epa.gov]; Bertrand, Charlotte
[Bertrand.Charlotte@epa.gov]; Baptist, Erik [Baptist.Erik@epa.gov]

CC: Tyler, Tom [Tyler.Tom@epa.gov]; Tyree, JamesN [tyree.jamesn@epa.gov]; Hanley, Mary [Hanley.Mary@epa.gov]

Subject: Re: document request for today

Attachments: final_csac_minutes_no_2016-02_082216.pdf; EPA-HQ-OPPT-2012-0725-0071.pdf; nmp_rtc_3-23-15_final.pdf; Risk
Assessment and Supplemental Analyses comments.docx

NMP comments related to the science now also attached. Reminder per OPPT, methylene chloride and NMP were
proposed in the same rule so the comments came on both chemicals.

| understand that the task orders for prioritization will come from RAD Monday. CCD will not have any as they do their
work in-house without contractors.

From: Keller, Kaitlin

Sent: Thursday, April 18, 2019 3:43 PM

To: Alexandra Dunn (dunn.alexandra@epa.gov) <dunn.alexandra@epa.gov>; Beck, Nancy <Beck.Nancy@epa.gov>;
Bertrand, Charlotte <Bertrand.Charlotte @epa.gov>; Baptist, Erik <baptist.erik@epa.gov>

Cc: Tyree, JamesN <tyree.jamesn@epa.gov>; Hanley, Mary <Hanley.Mary@epa.gov>

Subject: FW: document request for today

Requested NMP and 1BP documents attached. Please let me know if you need hard copies.

From: Beck, Nancy

Sent: Thursday, April 18, 2019 8:41 AM

To: Hanley, Mary <Hanley Mary@spa.soy>

Cc: Bertrand, Charlotte <Bertrand Charlotie@ena.gov>; Baptist, Erik <Baptist. Erik@epa.gov>; Dunn, Alexandra
<dunn.elexandra@epa.gov>; Tyree, JamesN <iyree jamesn@epa.gov>; Keller, Kaitlin <keller kaithin@epa.gov>
Subject: Re: document request for today

Ok. | can print myself if | want hard copy. Please don’t print for me. Thanks.

X RS EEEESEEEREEEESEESES SRS EE LSS S EES T
Nancy B. Beck, Ph.D., DABT

Principal Deputy Assistant Administrator
Office of Chemical Safety and Pollution Prevention

E Ex. 6 — Personal Phone E

' beck.nancy@epa.gov

On Apr 18, 2019, at 8:35 AM, Hanley, Mary <Hanley. Mary@epa.gov> wrote:

+ Kaitlin.
Sure. As far as printing goes note that Kris is here until 3pm, Ruth is out today, and | depart before 3pm. 1 will ask them
to send the documents by 2:30 before | leave.

From: Beck, Nancy
Sent: Thursday, April 18, 2019 7:56 AM
To: Hanley, Mary <Hanisy Mary@Bepa.gov>
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Cc: Bertrand, Charlotte <Bertrand.Charlotte@epa.pov>; Baptist, Erik <Baptist.Frik@epa.gov>; Dunn, Alexandra
<gdunn.alexandra@epa.gov>; Tyree, JamesN <yreejamesn @epa.gov>
Subject: document request for today

Ex. 5 Deliberative Process (DP)

Many thanks!!
Please let me know if there are questions.
Nancy

EEEEEEEEEEEESEEEES S EEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE LTRSS E ]

Nancy B. Beck, Ph.D., DABT
Principal Deputy Assistant Administrator
Office of Chemical Safety and Pollution Prevention

: Ex. 6 — Personal Phone :

heck nancy@ena soy
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Message

From: Tyree, JamesN [tyree.jamesn@epa.gov]

Sent: 7/30/2018 8:11:00 PM

To: Smith, Peterj [Smith.Peterj@epa.gov]

cC: Morris, Jeff [Morris.Jeff@epa.gov]; Henry, Tala [Henry.Tala@epa.gov]; Pierce, Alison [Pierce.Alison@epa.gov];

Hanley, Mary [Hanley.Mary@epa.gov]; Beck, Nancy [Beck.Nancy@epa.gov]; Bertrand, Charlotte
[Bertrand.Charlotte@epa.gov]; Baptist, Erik [Baptist.Erik@epa.gov]; Scheifele, Hans [Scheifele. Hans@epa.gov]
Subject: RE: For REVIEW and transmission - MC final rule revised package (redlines)
Attachments: SANS5830_E012866_EA - Paint Removers-6.30.18_riclean.docx; SAN5830_E012866_EA - Paint Removers-
6.30.18_ril.docx

For Peter Smith to OP

James Tyree, P.E.
Office of Chemical Safety and Pollution Prevention
U.S.EPA

Ex. 6 — Personal Phone

From: Tyree, JamesN

Sent: Monday, July 30, 2018 2:22 PM

To: Scheifele, Hans <Scheifele.Hans@epa.gov>

Cc: Morris, Jeff <Morris. Jeff@epa.gov>; Henry, Tala <Henry.Tala@epa.gov>; Pierce, Alison <Pierce.Alison@epa.gov>;
Hanley, Mary <Hanley.Mary@epa.gov>; Beck, Nancy <Beck.Nancy@epa.gov>; Bertrand, Charlotte
<Bertrand.Charlotte@epa.gov>; Baptist, Erik <baptist.erik@epa.gov>

Subject: RE: For REVIEW and transmission - MC final rule revised package (redlines)

Hi Hans,
In addition to the risk language in the exec summary, Table 7-1 didn’t match with the FRFA table on pg 9. In the interest
of time, | made those two edits. See attached.

James Tyree, P.E.
Office of Chemical Safety and Pollution Prevention

E Ex. 6 — Personal Phone :

From: Scheifele, Hans

Sent: Monday, July 30, 2018 2:08 PM

To: Beck, Nancy <Beck Nanoy@epa.gov>; Bertrand, Charlotte <Bertrand. Charlotte@epa.sov>; Baptist, Erik

<Baptist Erik@epa.gow>

Cc: Tyree, JamesN <tyreedamesn@epa.gov>; Morris, Jeff <Muorris leff@ena gov>; Henry, Tala <Henry. Tala@epa. zov>;
Pierce, Alison <Pigrce Allsoniepa.gov>; Hanley, Mary <Hanley. Mary@iepa gov>

Subject: RE: For REVIEW and transmission - MC final rule revised package (redlines)

| have emailed to RCS. Thank you and James for that catch on the EA.

Thanks,
Hans

Hans Scheifele
Special Assistant
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Office of Pollution Prevention and Toxics
1200 Pennsylvania Ave., NW

-Washington. DC20460. ..
i Ex. 6 — Personal Phone |

From: Beck, Nancy

Sent: Monday, July 30, 2018 1:59 PM

To: Scheifele, Hans <Scheifele Hans®epa,.gov>; Bertrand, Charlotte <Bertrand. Charlotte @epa gov>; Baptist, Erik
<Baptist Erik@ena gov>

Cc: Tyree, JamesN <tyree.iamesn@ena, sov>; Morris, Jeff <Morris Jeff@ena sov>; Henry, Tala <Henry. Tala@epa.gows;
Pierce, Alison <Pierce Alison@eps.gov>; Hanley, Mary <Hanley Marv@epa.gov>

Subject: RE: For REVIEW and transmission - MC final rule revised package (redlines)

Thank you.

Ex. 5 Deliberative Process (DP) :

Can we get the clean versions to RCS ASAP to send to OP.
Please let me know when RCS has them.
| will review the EA next.

Nancy

Nancy B. Beck, Ph.D., DABT
Deputy Assistant Administrator, OQCSPP

Ex. 6 — Personal Phone

bheck.nancyfena. gov

From: Scheifele, Hans

Sent: Friday, July 27, 2018 4:52 PM

To: Beck, Nancy <Beck Nanoy@epa.gov>; Bertrand, Charlotte <Bertrand. Charlotte@epa.sov>; Baptist, Erik

<Baptist Erik@epa.gow>

Cc: Tyree, JamesN <tyreedamesn@epa.gov>; Morris, Jeff <Muorris leff@ena gov>; Henry, Tala <Henry. Tala@epa. zov>;
Pierce, Alison <Pigrce Allsoniepa.gov>; Hanley, Mary <Hanley. Mary@iepa gov>

Subject: FW: For REVIEW and transmission - MC final rule revised package (redlines)

Nancy et. al,,

Attached are the revised files for the MC final rule. The changes are described below. The EA will follow on Monday to
incorporate changes based on input from James and to incorporate the same change included in these files. Please let
me know that you are OK with these versions.

Ex. 5 Deliberative Process (DP)

For your reference, these are the changes made:

Ex. 5 Deliberative Process (DP)
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Ex. 5 Deliberative Process (DP)

Have a great weekend.
Hans

Hans Scheifele

Special Assistant

Office of Pollution Prevention and Toxics
1200 Pennsylvania Ave., NW
Washington, DC 20460

Ex. 6 — Personal Phone

From: Wolf, Joel

Sent: Thursday, July 26,2018 9:18 AM

To: Morris, leff <Marris Jeff@epa.gov>; Vendinello, Lynn <Vendinello. Lynn@epa.gov>; Kramek, Niva
<kramekniva@ena gov>; Hartman, Mark <Hariman Mark@epa.gov>; Canavan, Sheila <Canavan Shella@epa.gov>
Cc: Tyree, JamesN <tyresjamesndlepa. gov>

Subject: RE: MC

Thanks Jeffi Ex. 5 Deliberative Process (DP) i

Joel Wolf

Chief, Existing Chemicals Branch
OCSPP/OPPT/CCD

US Environmental Protection Agency
WIC East, Room 4121A

H 1 N oy
{ Ex. 6 — Personal Phone wpollicel@ena.gov

From: Morris, leff

Sent: Thursday, July 26, 2018 8:50 AM

To: Wolf, Joel <Wolf losl@epa.pov>; Vendinello, Lynn <Vendinello Lynn®@epa.pov>; Kramek, Niva
<kramek.nivai@epa.gov>; Hartman, Mark <Hartman Mark@epa gov>

Cc: Tyree, JamesN <tyreejamesnilepa. gov>

Subject: Re: MC

Sorry, should have been clearer. We're going with Ex. 5 Deliberative Process (DP)

Sent from my iPhone

On Jul 26, 2018, at 8:47 AM, Morris, Jeff <iorris. Jeff@epa gov> wrote:

Here’s where we've landed.
Sent from my iPhone
Begin forwarded message:
From: "Morris, leff" <pigrris jefi@ena gov>

Date: July 26, 2018 at 7:49:09 AM EDT
To: "Beck, Nancy” <Beck Mancy@epa.gov>, "Tyree, JamesN" <iyree jamesn@epa.gov>,
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"Bertrand, Charlotte” <Bertrand. Charlotte@epa.zov>

Cc: "Baptist, Erik" <baptist erlk@sna.zov>, "Smith, Peter]” <mith Peleri@epa.gow>,
"Hanley, Mary" <Hanley Mary@epa.gov>

Subject: RE: MC

Ex. 5 Deliberative Process (DP)

Jeff

From: Beck, Nancy

Sent: Thursday, July 26, 2018 1:59 AM

To: Tyree, JamesN <tyree.jzmesni@epa.gov>; Bertrand, Charlotte

<Bertrand Charlotte @epa.zov>; Morris, leff <Maorris leff@epa.zov>

Cc: Baptist, Erik <Baptist. Erik@epa.goy>; Smith, Peterj <Smith.Peteri@epa.zov>; Hanley,
Mary <Hanley Mary@epa gov>

Subject: RE: MC

Ex. 5 Deliberative Process (DP)

Thanks

X RS S EEEESIIEEE SRS SRS SRS LTS E ST ES SIS SRS S S S SRS RS
Nancy B. Beck, Ph.D., DABT

Deputy Assistant Administrator
Office of Chemical Safety and Pollution Prevention

Ex. 6 — Personal Phone

beck.nanoy@epa.goy

From: Tyree, JamesN

Sent: Wednesday, July 25, 2018 10:30 AM

To: Bertrand, Charlotte <Bertrand. Charlotte @ epagov>; Morris, Jeff

<Muorris teff@epa.gow>

Cc: Beck, Nancy <Beck.Nancy®epa.gov>; Baptist, Erik <Bapiist.Eriki@epa.gov>; Smith,
Peterj <Smiith. Peteri@ena.soy>; Hanley, Mary <Hanley. Mary@epa.gow>

Subject: RE: MC

Ex. 5 Deliberative Process (DP)
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James Tyree, P.E.
Office of Chemical Safety and Pollution Prevention
U.S. EPA

E Ex. 6 - Personal Phone |

From: Bertrand, Charlotte

Sent: Wednesday, July 25, 2018 10:30 AM

To: Morris, Jeff <iorris leff@ens sov>

Cc: Beck, Nancy <Beck.Nanoy@epa.gov>; Tyree, JamesN <tyree jamesn@epna.gov>;
Baptist, Erik <Baptist EvikiBepa.gov>; Smith, Peterj <Smith. Peterifepa.gov>; Hanley,
Mary <Hanley Mary@epa.gow>

Subject: Re: MC

Agree
Sent from my iPhone

On Jul 25, 2018, at 7:26 AM, Morris, Jeff <iorris. leff@ena sov> wrote:

Ex. 5 Deliberative Process (DP)

Sent from my iPad

On Jul 25, 2018, at 9:32 AM, Beck, Nancy <Beck.Manoy @epa.gov>
wrote:

Ex. 5 Deliberative Process (DP)

EEREEEEEEEEEEEEEEEEEEEEEEEEE RS EEEEESEEEEESEE S

EEREEEREEEEEEEEE]

Nancy B. Beck, Ph.D., DABT

Deputy Assistant Administrator

Office of Chemical Safety and Pollution Prevention
P:202-564-1273

M: 202-731-9910

beck nancy@epa.goy

From: Beck, Nancy

Sent: Wednesday, July 25, 2018 9:28 AM

To: Tyree, JamesN <iyree jamesn@epa.gov>; Baptist,
Erik <baptist.erik@ena.cov>

Cc: Bertrand, Charlotte <Bertrand.Charlotte @epa.gov>;
Smith, Peterj <Smith. Peteri@epa.gov>; Morris, Jeff
<Morris teff@epa.gov>; Mary Hanley
(Hanley.Marvi@epa.gov) <Hanley. Marv@ena.gov>
Subject: RE: MC
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Ex. 5 Deliberative Process (DP)

Looping in Jeff.

Ex. 5 Deliberative Process (DP)

Thanks.

EEREEEEEEEESEEEEESEEEESEEEEEEEEEEEEEEE LS LS

Sk kokdeokok kR kkok ok
Nancy B. Beck, Ph.D., DABT

Deputy Assistant Administrator
Office of Chemical Safety and Pollution Prevention

Ex. 6 — Personal Phone

heck nancy@epa.gov

From: Tyree, JamesN

Sent: Tuesday, July 24, 2018 3:34 PM

To: Baptist, Erik <Baptist. Eriki@epa.gov>

Cc: Beck, Nancy <Beck.Nanoy®epa.gov>; Bertrand,
Charlotte <Bertrand. Charlotte @epa. zov>; Smith, Peterj
<Smith.Peteri@ena.gov>

Subject: FW: MC

+Peter

Hi Erik,

Ex. 5 Deliberative Process (DP)
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Ex. 5 Deliberative Process (DP)

James Tyree, P.E.
Office of Chemical Safety and Pollution Prevention
U.S. EPA

E Ex. 6 — Personal Phone :
i i

From: Baptist, Erik

Sent: Tuesday, July 24, 2018 9:50 AM

To: Tyree, JamesN <iyreejamesn@epa.gov>

Cc: Beck, Nancy <Beck.Nancy@epa.gov>; Bertrand,
Charlotte <Bertrand. Charlotte@ena gow>

Subject: FW: MC

James,

Are the attachments the latest version of the MC
package? We need to send the most recent versions to
OP.

Thanks,

Erilk Baptist
Senior Deputy General Counsel
Office of General Counsel
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

Ex. 6 — Personal Phone

b stisterikiena.goy

From: Beck, Nancy
Sent: Tuesday, July 24, 2018 9:48 AM
To: Baptist, Erik <Baptist. Eriki@epa.gov>
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Cc: Bertrand, Charlotte <Rertrand. Charlotte@ena.aow>
Subject: FW: MC

Ex. 5 Deliberative Process (DP)

EEREEEEEEEESEEEESEEEEESESEEEEEEEEEEEEEEEESEE X

S s s s ok e e e ok sk ok sk ki sk ok
Nancy B. Beck, Ph.D., DABT

Deputy Assistant Administrator
Office of Chemical Safety and Pollution Prevention

Ex. 6 — Personal Phone

beck nancy@epa.goy

From: Morris, Jeff

Sent: Tuesday, July 10, 2018 5:02 PM

To: Bertrand, Charlotte <Bertrand. Charlotte @epagov>;
Beck, Nancy <Beck.Mancy@epa.zov>; Baptist, Erik
<Baptist Erik@epa.gov>

Cc: Wolf, Joel <Wolf loel@epa.gov>; Hartman, Mark
<Hartman Mark@epa.gow

Subject: MC

Charlotte, Nancy, and Erik --

Attached are both clean and redline versions of the
documents as they now stand, in response to the latest
round of comments. Perhaps we can discuss tomorrow
how to proceed. Thanks.

Jeff
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Message

From: Scheifele, Hans [Scheifele.Hans@epa.gov]

Sent: 7/30/2018 4:22:55 PM

To: Tyree, JamesN [tyree.jamesn@epa.gov]

cC: Morris, Jeff [Morris.Jeff@epa.gov]; Henry, Tala [Henry.Tala@epa.gov]; Pierce, Alison [Pierce.Alison@epa.gov];

Hanley, Mary [Hanley.Mary@epa.gov]; Beck, Nancy [Beck.Nancy@epa.gov]; Bertrand, Charlotte
[Bertrand.Charlotte@epa.gov]; Baptist, Erik [Baptist.Erik@epa.gov]

Subject: RE: For REVIEW and transmission - MC final rule revised package (redlines)

Attachments: MCFR ICR_2018-07-26-redline.docx; Methylene Chloride_Final Rule_Response to Comments_7.26.18-redline.docx;
RIN2070-AKO7_E012866_MeCI_FRM_FRdocument-2018-07-26-redline.docx; RIN2070-
AKO7_E012866_MeCI_FRM_FRFA-2018-7-26-18-RL.DOCX

Hi James,
These are the redline files for what | sent on Friday. Please let me know if anything else is needed.
Hans

Hans Scheifele

Special Assistant

Office of Pollution Prevention and Toxics
1200 Pennsylvania Ave., NW
Washington, DC 20460

Voice (202) 564-3122

From: Tyree, JamesN

Sent: Monday, July 30, 2018 10:57 AM

To: Scheifele, Hans <Scheifele.Hans@epa.gov>

Cc: Morris, Jeff <Morris. Jeff@epa.gov>; Henry, Tala <Henry.Tala@epa.gov>; Pierce, Alison <Pierce.Alison@epa.gov>;
Hanley, Mary <Hanley.Mary@epa.gov>; Beck, Nancy <Beck.Nancy@epa.gov>; Bertrand, Charlotte
<Bertrand.Charlotte @epa.gov>; Baptist, Erik <Baptist.Erik@epa.gov>

Subject: RE: For REVIEW and transmission - MC final rule revised package (redlines)

Hi Hans,
Nancy had wanted the new redline to go on top of the July 10" redline. Can your team pls resend. Thanks!

James Tyree, P.E.

Office of Chemical Safety and Pollution Prevention
U.S.EPA

202-564-2658

From: Scheifele, Hans

Sent: Friday, July 27, 2018 4:52 PM

To: Beck, Nancy <Beck Nanoy@epa.gov>; Bertrand, Charlotte <Bertrand. Charlotte@epa.sov>; Baptist, Erik

<Baptist Erik@epa.gow>

Cc: Tyree, JamesN <tyreedamesn@epa.gov>; Morris, Jeff <Muorris leff@ena gov>; Henry, Tala <Henry. Tala@epa. zov>;
Pierce, Alison <Pigrce Allsoniepa.gov>; Hanley, Mary <Hanley. Mary@iepa gov>

Subject: FW: For REVIEW and transmission - MC final rule revised package (redlines)

Nancy et. al,,
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Attached are the revised files for the MC final rule. The changes are described below. The EA will follow on Monday to
incorporate changes based on input from James and to incorporate the same change included in these files. Please let
me know that you are OK with these versions.

Attached is the methylene chloride final rule package in redline (minus the EA) with edits to the unreasonable risk
language. The EA is undergoing additional changes sent from James; EPAB expects to complete them by Monday COB.

For your reference, these are the changes made:

- FRN: 7 changes from “an unreasonabile risk of injury to health due to acute adverse effects” to “an unreasonable
risk of injury to health due to acute lethality”

- RTC: 7 changes; same language

- ICR: 1 change; same language

- FRFA: 3 changes total. 2 language changes (“acute adverse effects” to “acute human lethality”), one change to
Table 1 indicated by OCSPP 10 (added footnote “f” to highlight that EPA recognizes that estimated annual
impacts on 2 sectors would likely exceed 3% of revenue, and that this was considered by the SBAR panel).

Have a great weekend.
Hans

Hans Scheifele

Special Assistant

Office of Pollution Prevention and Toxics
1200 Pennsylvania Ave., NW
Washington, DC 20460

Voice (202) 564-3122

From: Wolf, Joel

Sent: Thursday, July 26, 2018 9:18 AM

To: Morris, Jeff <Morris leff@eps gov>; Vendinello, Lynn <Vendinello Lynn@epa.zov>; Kramek, Niva
<kramek.niva@eps gov>; Hartman, Mark <Hariman. Mark@epa.gov>; Canavan, Sheila <Canavan Sheila@spa o>
Cc: Tyree, JamesN <tyreeiamesn@epa.gov>

Subject: RE: MC

Thanks Jeff. Our plan will be to make changes to the clean version that was sent to the OCSPP 10 on July 10™".

Joel Wolf

Chief, Existing Chemicals Branch
OCSPP/OPPT/CCD

US Environmental Protection Agency
WIC East, Room 4121A
202.564.0432, woll.inel@epa.gov

From: Morris, Jeff

Sent: Thursday, July 26, 2018 8:50 AM

To: Wolf, Joel <Woif. lnel@epa.gov>; Vendinello, Lynn <Vendinsllo Lynni@ens.gov>; Kramek, Niva
<kramek.niva@epa.goy>; Hartman, Mark <Hartman.Mark@epa.gov>

Cc: Tyree, JamesN <tyrsejamesn@lena.gov>

Subject: Re: MC
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Sorry, should have been clearer. We're going with: “unreasonable risk due to acute human lethality.”
Sent from my iPhone

On Jul 26, 2018, at 8:47 AM, Morris, Jeff <M oivis Jeff@epa.gov> wrote:

Here’s where we've landed.
Sent from my iPhone

Begin forwarded message:

From: "Morris, leff" <plorristefi@epa.gov>

Date: July 26, 2018 at 7:49:09 AM EDT

To: "Beck, Nancy” <Beck Mancy@epa.gov>, "Tyree, JamesN" <iyres jamesn@epa gov>,
"Bertrand, Charlotte” <Bertrand. Charlotle @epa.zov>

Cc: "Baptist, Erik" <baptist. erikfepa.gov>, "Smith, Peterj” <Smith.Peleri@spa.soy>,
"Hanley, Mary" <Hanley Mary@epa.gov>

Subject: RE: MC

In my view, what sets MC apart and what drives the unreasonable risk determination is
deaths that have occurred while using the product for an intended purpose (i.e., not
“misusing” the product). We note the sub-lethal effects in the rule and EA, which |
believe is appropriate. But my belief that lethality drives the determination leads me to
prefer the language | suggested.

Jeff

From: Beck, Nancy

Sent: Thursday, July 26, 2018 1:59 AM

To: Tyree, JamesN <tyres jzmsesni@epa.gov>; Bertrand, Charlotte

<Bertrand Charlotte @epa.gov>; Morris, Jleff <Maorris leff@epazov>

Cc: Baptist, Erik <Baptist Erik@epa.gov>; Smith, Peterj <Emith.Peterifspa gov>; Hanley,
Mary <Hanley Marv@epa.gov>

Subject: RE: MC

| think Jeff did not like this framing (unless | read his email wrong). Can you sort out a
preference in the huddle?

Thanks

EEREEEEREEEEEEEE SRS EEEEEEEEEESEEEEEEEEEEEEEEESEEELE S EEE]

Nancy B. Beck, Ph.D., DABT

Deputy Assistant Administrator

Office of Chemical Safety and Pollution Prevention
P:202-564-1273

M: 202-731-9910

beck.nancy@epa.goy

From: Tyree, JamesN
Sent: Wednesday, July 25, 2018 10:30 AM
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To: Bertrand, Charlotte <Bertrand.Charlotte @ epa.gov>; Morris, Jeff

<Morris leff@ena gov>

Cc: Beck, Nancy <Beck.Nancy®epa.gov>; Baptist, Erik <Bapiist.Erik@epa.gov>; Smith,
Peterj <Amith.Peteri@epa.sov>; Hanley, Mary <Hanlev.Marv@epagov>

Subject: RE: MC

Hi,

Ex. 5 Deliberative Process (DP)

James Tyree, P.E.

Office of Chemical Safety and Pollution Prevention
U.S. EPA

202-564-2658

From: Bertrand, Charlotte

Sent: Wednesday, July 25, 2018 10:30 AM

To: Morris, Jeff <borris Jeff@ena.zov>

Cc: Beck, Nancy <Bsck. Manoy@epa.gov>; Tyree, JamesN <tyres jamssn@epa.gov>;
Baptist, Erik <Baptist Eriki@ena. gov>; Smith, Peterj <Simith, Peteri®@epa. gov>; Hanley,
Mary <Hanley.Mary@epa.gov>

Subject: Re: MC

Agree
Sent from my iPhone

On Jul 25, 2018, at 7:26 AM, Morris, Jeff <Muorris. Jefi@sna sov> wrote:

Ex. 5 Deliberative Process (DP)

Sent from my iPad

On Jul 25, 2018, at 9:32 AM, Beck, Nancy <Beck.Mancy @epa.gov>
wrote:

Ex. 5 Deliberative Process (DP)

EEREEEEEEEESEEEESEEEEESESEEEEEEEEEEEEEEEESEE X

EEREEEEEEEEE X TS

Nancy B. Beck, Ph.D., DABT

Deputy Assistant Administrator

Office of Chemical Safety and Pollution Prevention
P: 202-564-1273

M: 202-731-9910
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heck nancy@epa.gov

From: Beck, Nancy

Sent: Wednesday, July 25,2018 9:28 AM

To: Tyree, JamesN <tyres iamesn@ens sov>; Baptist,
Erik <baptist.erik@epa.goe

Cc: Bertrand, Charlotte <8erirand.Charlotie Bena.zov>;
Smith, Peterj <Smith.Petsri@ epa.gov>; Morris, leff
<Morris Jeff@ena.gov>; Mary Hanley
(Hanlev.Marv@epagov) <Hanley Marvi@epa,gov>
Subject: RE: MC

The response to comments many times refers to
“presents an unreasonable risk of injury to health
due to acute adverse effects”. Can we clarify this to
say

“Unreasonable risk of injury to health due to death
caused by asphyxiation”. | think making this change
throughout{ or using whatever language OPPT
thinks is best) makes sense.

Looping in Jeff.

[ still need to look at the preamble/rule, but
perhaps conforming changes can be made there as
well and then | will review tonight?

Thanks.

EEREEEEEEEESEEEEESEEEESEEEEEEEEEEEEEEE LS LS

EEREEEEEEEEEEE LR

Nancy B. Beck, Ph.D., DABT

Deputy Assistant Administrator

Office of Chemical Safety and Pollution Prevention
P:202-564-1273

M: 202-731-9910

heck nancy@epa,gov

From: Tyree, JamesN

Sent: Tuesday, July 24, 2018 3:34 PM

To: Baptist, Erik <Baptist. Eriki@epa.gov>

Cc: Beck, Nancy <Beck.Nanoy®epa.gov>; Bertrand,
Charlotte <Bertrand. Charlotte @ epa. zov>; Smith, Peterj
<Smith.Peteri@ena.gov>

Subject: FW: MC

+Peter
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Hi Erik,

I've confirmed with Joel and Peter that the program
office and RCS have not touched the files since Nancy
received them from Jeff on the 10™.

The ICR still looks good. | haven’t taken a lock at the RtC
yet.

Nancy had the pen on the FRN, | couldn’t tell if she
made any changes to the clean version after the 10™.

I've read through the EA redline and there seem to be
some comments the program office did not respond to.
Because both Margo and Danielle are out this week, can
we get the program office to polish it up? | can tell you
that Margo will ask questions about the clarity of Figure
5-1 (possibly the figure Nancy was referring to?) as itis
currently presented relative to what is in Chapter 5 of
the EA.| Ex. 5 Deliberative Process (DP)
| Ex. 5 Deliberative Process (DP) !

One particular EA comment carries over into the FRFA:
we should provide a specific explanation of why we
estimate the percent of small business professional
contractors with annualized incremental costs greater
than 10% as a proportion of their revenue is 46%. | also
wanted to confirm our justification in the FRFA (starts
on line 329, clean version) with what we have in the
preamble.

Because OIRA doesn’t have anyone to distribute the
rule for interagency review, | doubt they will formally
accept the rule until they have the staff to distribute it.

James Tyree, P.E.

Office of Chemical Safety and Pollution Prevention
U.S. EPA

202-564-2658

From: Baptist, Erik

Sent: Tuesday, July 24, 2018 9:50 AM

To: Tyree, JamesN <tyree lamesnf@eps zov>

Cc: Beck, Nancy <Bsck. Manoy@epa.gov>; Bertrand,
Charlotte <Bertrand. Charlotte @epa.gov>

Subject: FW: MC

James,
Are the attachments the latest version of the MC

package? We need to send the most recent versions to
OP.
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Thanks,

Erik Baptist

Senior Deputy General Counsel

Office of General Counsel

U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

(202) 564-1689

haptist.erik@epa.gov

From: Beck, Nancy

Sent: Tuesday, July 24, 2018 9:48 AM

To: Baptist, Erik <Baptist.Erik@epa.sov>

Cc: Bertrand, Charlotte <Bertrand.Charlotie@ena.gow>
Subject: FW: MC

| think this is the latest version...
James can confirm if any further edits.

EEREEEEEEEESEEEEESEEEESEEEEEEEEEEEEEEE LS LS

EEREEEEEEEEEEEE ]

Nancy B. Beck, Ph.D., DABT

Deputy Assistant Administrator

Office of Chemical Safety and Pollution Prevention
P:202-564-1273

M: 202-731-9910

beck nancy@ena.gov

From: Morris, Jeff

Sent: Tuesday, July 10, 2018 5:02 PM

To: Bertrand, Charlotte <Bsrirand. Charlotte@apa.gov>;
Beck, Nancy <Beck Mancy@ena.zov>; Baptist, Erik
<Baptist.Erik@epa.gov>

Cc: Wolf, Joel <Wolf Joel@spa gov>; Hartman, Mark
<Hartman Mark@epa gov>

Subject: MC

Charlotte, Nancy, and Erik --

Attached are both clean and redline versions of the
documents as they now stand, in response to the latest
round of comments. Perhaps we can discuss tomorrow
how to proceed. Thanks.

Jeff
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1 PURPOSE OF THE DOCUMENT

The U.S. EPA’s Office of Pollution Prevention and Toxics (EPA/OPPT) generally intends to apply
systematic review principles’ in the development of risk evaluations under the amended Toxic
Substances Control Act (TSCA). This internal guidance sets out general principles to guide EPA’s
application of systematic review in the risk evaluation process for the first ten chemicals (Table
3-2), which EPA/OPPT initiated on December 19, 2016, as well as future evaluations. Integrating
systematic review principles into the TSCA risk evaluation process is critical to develop
transparent, reproducible and scientifically credible risk evaluations.

EPA/OPPT plans to implement a structured process of identifying, evaluating and integrating
evidence for both the hazard and exposure assessments developed during the TSCA risk
evaluation process. It is expected that new approaches and/or methods will be developed to
address specific assessment needs for the relatively large and diverse chemical space under
TSCA. Thus, EPA/OPPT expects to document the progress of implementing systematic review in
the draft risk evaluations and through revisions of this document and publication of
supplemental documents. EPA invites the public to provide input on this document at
www.regulations.gov, docket# EPA-HQ-OPPT-2018-0210. The public can also contact EPA about
guestions about this document at TSCA-systematicreview@epa.gov.

Supplemental documents, released in June 2017, already document the data collection and
screening activities for the first ten chemicals (Table 3-2). This document is the next
supplemental publication containing details about the general principles that will guide
EPA/OPPT in carrying out the systematic review process along with the strategy for assessing
data quality that EPA/OPPT generally plans to use for the TSCA risk evaluations. This document
only provides the general expectations for evidence synthesis and integration. Additional details
onh the approach for the evidence synthesis and integration will be included with the publication
of the draft TSCA risk evaluations. Figure 1-1 displays a general roadmap for implementing
systematic review in the TSCA risk evaluation process for the first ten chemicals. Ultimately, the
goal is to establish an efficient systematic review process that generates high-quality, fit-for-
purpose risk evaluations that rely on the best available science and the weight of the scientific
evidence within the context of TSCA.

The information and procedures set forth in this document are intended as a technical resource
to those conducting TSCA risk evaluations for existing chemicals. This internal guidance does
not constitute rulemaking by the U.S. EPA, and cannot be relied on to create a substantive or
procedural right enforceable by any party in litigation with the United States. Non-mandatory
language such as “should” provides recommendations and does not impose any legally binding
requirements. Similarly, statements about what EPA expects or intends to do reflect general
principles to guide EPA’s activities and not judgments or determinations as to what EPA will do
in any particular case. EPA expects to make changes to this living document at any time without

! This document refers to “principle” as a key concept or element guiding the series of steps (or processes) to
achieve incorporation of systematic review approaches and/or methods in TSCA risk evaluations.
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prior public notice.

Reference herein to any specific commercial products, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government.
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Figure 1-1. Road Map for Implementing Systematic Review for the First Ten TSCA Risk Evaluations

Inmamion OF
Opening of public FIRST TEN TSCA
comment period for BISK EVALUATIONS Start systematic
milestone #1 (Dec. 16, 2016) data collection

{Dec. 8, 2016} and screening

[P ————— [P —————— ——

Clozing of public
comment period for

milestone #1
. . {March 15, 2017}
Opening of public Closing of public comment
commaent period for period for milestone #2
milestone #3 (September 19,2017}
{Spring 2018}
,,,,,,,,,,,,,,,,,,,,,,,,,,, Opening of public
comment period for
milestone #2
{June 19,2017}

Pusticamion of TSCA
ProsLem FORMULATION @07
DOCUMENTS, 3
SYSTEMATIC REVIEW
PROCESS  DOCUMENT AND
EVALUATION STRATEGIES
{Spring 2018}

Pusucamion oF TSCA Scopes,

LiteraTune SEARCH STRATEGY . AND

BiBLIOGRAPHY DOCUMENTS
{June 22, 2017}

Closing of public Analysis phase 4 PUBLCATIS OF. DRAET
comment period for {data extraction, development of ‘
B . p . TSCA pisk EVALUATIONS
milestone #3 evidence integration strategy and , AND EVIDENCE
raft TSCA risk evaluatio 4
{Summer 2018) draft TSCA risk evaluations) NHEGRATION STRATEGH

{arounp Decenper 2018)
+ PUBLIC COMMENT PERIOD

Yo e o o B, S . A, Y O T O

FiNAL Risk EVALUATIONS o
fuare 2018) PEER REVIEW OF
TSCA RISK EVALUATIONS,
INCLUDHNG SYSTEMATIC REVIEW
APPROACHES[METHODS
{earty 2018}

Notes for Figure 1-1:

¢ Important milestones are numbered and depicted in upper case letters.
Although dates would be different, milestones are also applicable for the future
TSCA risk evaluations.

e Star symbols are next to those activities or technical documents that are related
to the implementation of systematic review.

e Activities between milestones #3 and #6 show estimated timelines that are
subject to change.

® There are multiple points in the process for public input.
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2 SCOPING AND PROBLEM FORMULATION: ANALYTICAL
FRAMEWORK GUIDING SYSTEMATIC REVIEW IN TSCA RISK
EVALUATIONS

Scoping and problem formulation are important steps in providing the analytical framework for
the systematic review efforts supporting the TSCA risk evaluations. Scoping and problem
formulation are the first stages of the TSCA risk evaluation process and are intended to convey
EPA/OPPT’s expectations regarding the overall scope, level of detail, and approach for the risk
evaluation. This initial planning effort is critical to developing clear objectives and assessment
guestions to support quantitative risk analyses, and to defining the steps that EPA/OPPT
expects to take to conduct the different components of the risk evaluation. Scoping and
problem formulation helps shape the systematic review approaches and/or methods that will
be used to identify, evaluate, analyze, and integrate evidence. For example, the outcomes of
scoping and problem formulation are used to tailor a data search and screening strategy
(including eligibility criteria) to identify relevant data and information while winnowing out
those that are irrelevant for the risk evaluation.

TSCA requires EPA to publish the scope for any risk evaluation it will conduct. Further, TSCA
requires the scope to include the hazards, exposures, conditions of use, and the potentially
exposed or susceptible subpopulations? that EPA expects to consider. To communicate and
visually convey the relationships between these components, the final rule Procedures for
Chemical Risk Evaluation Under the Amended Toxic Substances Control Act (40 CFR Part 702)
requires including a conceptual model and an analysis plan for each risk evaluation. Under EPA’s
risk assessment guidance, the conceptual model and the analysis plan are the outcomes of
conducting problem formulation (U.S. EPA, 2014, 1998, 1992).

Through the conceptual model and the analysis plan, problem formulation describes the
exposure pathways, receptors and health endpoints that EPA/OPPT expects to consider in the
risk evaluations (U.S. EPA, 2014, 1998, 1992). The conceptual model(s) illustrate the exposure
pathways, receptor populations and effects that EPA expects to consider in the risk evaluation.
An analysis plan presents the proposed approach for the risk evaluation. Hence, problem
formulation has essentially the same function as scoping under the amended TSCA, thereby
aligning the requirements of the scope for a TSCA risk evaluation with the components of a
problem formulation in EPA guidance (U.5. EPA, 2014, 1998, 1892).

2 potentially exposed or susceptible subpopulation means a group of individuals within the general population
identified by the Agency who, due to either greater susceptibility or greater exposure, may be at greater risk
than the general population of adverse health effects from exposure to a chemical substance or mixture, such
as infants, children, pregnant women, workers, or the elderly (15 U.S.C. 2602 or 40 CFR Part 702.33).
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With this context in mind, the systematic review activities for the TSCA risk evaluations will be
guided by the results of problem formulation, as documented in the TSCA scope documents®. It
is expected that the systematic review principles and general processes remain relatively the
same across risk evaluations. However, systematic review methods and/or approaches,
including criteria, will be customized, as necessary, to meet the assessment needs of each risk
evaluation. Details about the fit-for-purpose systematic review methods and/or approaches will
be in the draft risk evaluation and its supporting documents.

EPA/OPPT is currently implementing systematic review methods and/or approaches in a step-
wise fashion in parallel with conducting the phases of the risk evaluation. The phased approach
is necessary given the statutory timeframes imposed on EPA. Each of the steps of systematic
review is being published in parallel, as supplemental documents, along with steps in the risk
evaluation. EPA/OPPT may consolidate the information made available through the various
supplemental documents in the future.

3 INTEGRATION OF SYSTEMATIC REVIEW PRINCIPLES INTO
TSCA RISK EVALUATIONS

The Agency described systematic review in the preamble to the final rule Procedures for
Chemical Risk Evaluation Under the Amended Toxic Substances Control Act, 82 FR 33726 (July
20, 2017), and in the preamble to the proposed rule, 82 FR 7562 (Jan. 19, 2017). The following
two paragraphs are an excerpt from the final rule.

As defined by the Institute of Medicine, systematic review “is a scientific investigation that
focuses on a specific question and uses explicit, pre-specified scientific methods to identify,
select, assess, and summarize the findings of similar but separate studies” (National
Academy of Sciences, 2017). The goal of systematic review methods is to ensure that the
review is complete, unbiased, reproducible, and transparent (Bilotta et al., 2014).

The principles of systematic review have been well developed in the context of evidence-
based medicine (e.g., evaluating efficacy in clinical trials) (Higgins and Green, 2011) and are
being adapted for use across a more diverse array of systematic review questions, through
the use of a variety of computational tools. For instance, the National Academies’ National
Research Council (NRC) has encouraged EPA to move towards systematic review processes
to enhance the transparency of scientific literature review that support chemical-specific
risk assessments to inform regulatory decision making (Process et al., 2014). Key elements
of systematic review include:

e Aclearly stated set of objectives (defining the question)
e Developing a protocol that describes the specific criteria and approaches that will
be used throughout the process

3 TSCA problem formulation documents were developed for the first ten chemicals undergoing risk evaluation
and refine the scope of the initial TSCA scope documents. They were published as an additional interim step
prior to publication of the draft risk evaluations for the first ten chemicals.
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e Applying the search strategy in a literature search

e Selecting the relevant papers using predefined criteria

e Assessing the quality of the studies using predefined criteria

e Analyzing and synthesizing the data using the predefined methodology
e Interpreting the results and presenting a summary of findings

TSCA requires that EPA use data and/or information (hereinafter referred to as
data/information) in a manner consistent with the best available science and that EPA base
decisions on the weight of the scientific evidence. To meet the TSCA science standards,
EPA/OPPT will be guided by the systematic review process described in Figure 3-1. This process
complements the risk evaluation process in that the data collection, data evaluation and data
integration stages of the systematic review process are used to develop the exposure and
hazard assessments. As risk is a function of exposure and hazard, the exposure and hazard
assessments are combined to support the integrative risk characterization, which ultimately
supports the risk determination.

Although not shown in Figure 3-1, iteration is a natural component of the systematic review and
risk evaluation processes. There could be different reasons triggering iteration such as the
failure of retrieving relevant data and information after the initial search and screening
activities, which would require repeating the data collection stage of the systematic review
process, or refinements to the initial search, screening and extraction strategies.

A short description of each stage of the systematic review process is provided in sections 3.1
through 3.4. Table 3-1 describes EPA’s general expectations for the planning, execution and
assessment activities related to each stage of the systematic review process. The activities are
general enough to be applied to multiple data/information streams supporting the TSCA risk
evaluations.
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Figure 3-1. TSCA Systematic Review Process®

4 Diagram depicts systematic review process to guide the first ten TSCA risk evaluations. It is anticipated that the same basic process will be used to guide
future risk evaluations with some potential refinements reflecting efficiencies and other adjustments adopted as EPA/OPPT gains experience in
implementing systematic review methods and/or approaches to support risk evaluations within statutory deadlines (e.g., aspects of protocol development
would be better defined prior to starting scoping/problem formulation).
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Best Available Science {BAS): Science that Is reliable and unbiosed. Use of best available science involves the use of supporting studies
conducted in accordance with sound and objective science practices, including, when available, peer reviewed science and supporting T5CA Rfﬁk
studies and dota collected by occepted methods or best available methods if the reliobility of the method ond the nature of the decision Evaluation
Justifies use of the data). Additionally, EPA will consider as applicable:

«  The extent towhich the scientific information, technical procedures, measures, methods, protocols, methodologies, or models
employed to generate the information are reasonable for, and consistent with the intended use of the information [TSCA Section
26(h){1)]

«  The extent to which the informuation is relevant for the Agency's use in moking a decision about o chemicol substance or mixture
[TSCA Section 26(h){2}]*

*  The degree of clarity and completeness with which the data, assumptions, methods, quality assurance, and onalyses employed to
genergte the information are documented [TSCA Section 26(h)}{3}]

«  The extent towhich the variobility and uncertaintyin the information or in the procedures, measures, methods, protocols,
methodologies, or model, are evaluated ond characterized [TSCA Section 26(h){4}]

» The extent of independent verfication or peer review of the information or of the procedures, measures, methods, protocols,
methodologies, or models. [TSCA Section 26[h}(5)]®

.

rEEs TR R

i | Weight of the Scientific Evidence (WOE}): A systematic reviewmethod, applied in o mannersuited to the nature of the evidence or
decision, that uses g pre-established protocol to comprehensively, objectively, transparently, and consistently, identify and evoluate each
stream of evidence, including strengths, limitations, and relevance of each study and to integrate evidence as necessary and oppropriate
hased upon strengths, limitations, and relevance.

BAS and WOE definitions can be found ot 40 CFR 702 33.
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Footnotes:

% TSCA requires EPA to conduct risk evaluations to determine whether a chemicol substance presents an unreasonable risk of injury to health or the environment,
without consideration of costs or other non-risk factors, including an unreasonable risk to o potentially exposed or susceptible subpopulation identified as relevont to
the risk evaluation, under the conditions of use.

% Data extraction mayv occur before or ofter data eveluation.

¢ Evoluation may occur during the scoping/problem formulotion phase and/or during the onalysis phase of the risk evoluation.

4 Datarelevancy Issues are considered during the Doto Screening, Data Evaluation ond Data Integration phases.

¢ Literature screening portiolly assesses TSCA 26[h)(5) standard by identifying peer-reviewed publications. Most of the independent verification of the study results (i e,
study replicobility} will be assessed during the Doto Integration step.
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Table 3-1. Planning, Execution and Assessment Activities Supporting the Systematic Review Process of TSCA Risk Evaluations

. Phae Process Steps

Data Search’

¢ Define specific objectives for the searches.

¢ Develop search strategies. This includes describing all information sources to be searched, specification of search strings
for each data/information source, search instructions, date range, filters, limits or other details to ensure reproducibility
of search by an independent party.

Planning phase

e Execute search based on the approach described in the Literature Search Strategy documents.

e  Store search results.

Execution phase e Document date(s) the searches were conducted.

e Document refinements to the protocol as part of the iterative process of improving the literature search strategy.

e Finalize files using a bibliographic management tool and other documentation related to the literature search protocol.

Assessment phase e Describe the mechanisms for QA including management review processes.
(Quality Assurance (QA)/ e Describe the mechanisms for QC including data quality testing procedures. For example, demonstration that the search
Quality Control (QC)) strategy retrieves a set of known relevant records.

Data Screening (Title /Abstract)

¢ Develop/refine inclusion/exclusion criteria for the title/abstract screening.

¢ Develop/refine screening categories (“tags”) to categorize information.

e Develop pilot plan to test criteria for the title/abstract screening and tagging.

e Describe strategy used to identify and resolve screening conflicts.

e If natural language processing or other electronic processing is used, describe the methodology and specify the terms to
be used for electronic screening and how groups of references will be reviewed.

Planning phase

e  Conduct pilot study to test the criteria for title/abstract screening and tagging and conflict resolution strategy.
Unless major changes are made, piloting may only need to be conducted once and not after each update.

Execution phase o Refine the screening and tagging criteria before application.

e Conduct title/abstract screening and tagging for the remaining references.

e Document date(s) the screening was conducted and who conducted the screening.
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e Describe the mechanisms for QA including management review processes.
e Describe the mechanisms for QC including the following:
— Number of screeners and their technical skill background
— Process for pilot testing the clarity of inclusion and exclusion criteria on a set of studies

— Process for comparing results and resolving screening conflicts between screeners
Assessment phase

(aA/QQ)

Data Screening (Full Text) ?

¢ Develop/refine inclusion/exclusion criteria for the full text screening.

¢ Develop/refine screening categories (“tags”) to categorize information.

e Develop pilot plan to test criteria for the full text data screening and tagging.

e Describe strategy used to identify and resolve screening conflicts.

e If natural language processing or other electronic processing is used, describe the methodology and specify the terms to
be used for electronic screening and how groups of references will be reviewed.

Planning phase

e  Conduct pilot study to test the criteria for full text screening and tagging and conflict resolution strategy. Unless major
changes are made, piloting may only need to be conducted once and not after each update.

Execution phase o Refine the screening and tagging criteria before application.

e  Conduct full text screening and tagging for the remaining references.

e Document date(s) the screening was conducted and who conducted the screening.

e Describe the mechanisms for QA including management review processes.

e Describe the mechanisms for QC including the following:

(QA/QQ) -~ Number of screeners and their technical skill background

— Process for pilot testing the clarity of inclusion and exclusion criteria on a set of studies

— Process for comparing results and resolving screening conflicts between screeners

Data Extraction’

e Develop extraction templates preferably from existing examples (e.g., graphical or tabular displays) that capture specific
attributes or data elements relevant for disciplines within the risk assessment. Templates should be designed to facilitate
evaluation of the data and their synthesis with minimal reference to the original reference. Data/information will need to
be tracked with unique identifies.

e Use an extraction process that ensures access to the extracted information by EPA and the public.

e Develop instructions and decision rules (e.g., what to extract/not extract under certain conditions) to be included in the
template form to facilitate data extraction.

e Specify number and expertise of reviewers involved in the data extraction process.

e Select initial set of citations for training to promote data extraction in a consistent manner across reviewers.

e Identify tool(s) for managing extracted data and decisions (e.g., spreadsheet, database).

Assessment phase

Planning Phase
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Execution Phase

Conduct pilot study to test the extraction process and conflict resolution strategy. Unless major changes are made,
piloting may only need to be conducted once and not after each update.
Extract data/information using pre-defined templates.

Assessment phase

(aA/QQ)

Planning Phase

Describe the mechanisms for QA for data extraction process including management review processes.
Describe the mechanisms for QC including the following:

Data Evaluation

Develop/refine evaluation strategy to assess quality of studies.

For large databases, develop prioritization strategy about how studies will be reviewed.

Develop instructions and decision rules for the evaluation process.

Specify number and expertise of reviewers involved in the data evaluation.

Select initial set of citations for training to promote data evaluation in a consistent manner across reviewers.

Identify tool(s) for managing evaluated data and decisions (e.g., spreadsheet, database). This should be ideally designed in
a way that the tools facilitate the synthesis and integration of data in the subsequent phases of systematic review.

— Number of data extraction staff and their technical skill background
— Process for pilot testing the data extraction and conflict resolution

Execution Phase

Conduct pilot study to test the evaluation criteria conflict resolution strategy. Unless major changes are made, piloting
may only need to be conducted once and not after each update.
Evaluate and document the quality of the study based on the pre-defined criteria documented in the protocol.

Assessment phase

(aA/QQ)

Planning Phase

Describe the mechanisms for QA including management review processes.
Describe the mechanisms for QC including the following:

Data Integration Using the Weight of the Scientific Evidence

Develop and document strategy for analyzing and summarizing data/information across studies within each evidence
stream, including strengths, limitations and relevance of the evidence.

Develop and document strategy for weighing and integrating evidence across evidence streams, including strengths,
limitations and relevance of the evidence.

- Number of staff evaluating data/information sources and their technical skill background
—  Process for pilot testing the data evaluation process
- Process for conflict resolution

Execution Phase

Conduct and document the analysis and synthesis of the evidence.

Document the conclusions within each evidence stream.

Weigh and document results across evidence streams to develop weight of evidence conclusions.

Document any professional judgment, including underlying assumptions that are used to support the risk evaluation.

Assessment phase

(aA/ac)

Specify process for assuring quality of the data being analyzed, synthesized and integrated.

JTEN
O
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Notes:
2 EPA/OPPT uses the ECOTOX infrastructure for the data searching, screening and extractions of ecological effects data to support the TSCA risk evaluations.

The planning, execution and assessment phases for the data search, screening and extraction phases are comparable to those outlined in Table 3-1 for the
other data/information streams (i.e., exposure, fate, animal toxicology, in vitro, and epidemiological data).

Abbreviations:
TSCA=Toxic Substances Control Act ECOTOX=ECOTOXicology knowledgebase

EPA/OPPT=Environmental Protection Agency, Office of Pollution Prevention and Toxics QA/QC=Quality Assurance/Quality Control
HERO=Health and Environmental Research Online
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3.1 Protocol Development

Protocol Development is intended to pre-specify the criteria, approaches and/or methods for
data collection, data evaluation and data integration. It is important to plan the systematic
review approaches and methods in advance to reduce the risk of introducing bias into the risk
evaluation process.

TSCA requirements and the results of scoping/problem formulation (i.e., conceptual model(s),
analysis plan) frame the specific scientific risk assessment questions to be addressed in each
TSCA risk evaluation. Likewise, the statutory requirements and scoping/problem formulation
inform how the data are searched, evaluated and integrated in the assessment. The TSCA Scope
and Problem Formulation documents for the first ten risk evaluations contain the analytical
framework guiding the systematic review process and should be consulted to understand the
context of this document.

The timeframe for development of the TSCA Scope documents has been very compressed. The
first ten chemical substances were not subject to prioritization, the process through which EPA
expects to collect and screen much of the relevant information about chemical substances that
will be subject to the risk evaluation process. As a result, EPA had limited ability to develop a
protocol document detailing the systematic review approaches and/or methods prior to the
initiation of the risk evaluation process for the first ten chemical substances. For these reasons,
the protocol development is staged in phases while conducting the assessment work.

Figure 1-1 and Table 3-2 provide information about those components of the systematic review
process released to the public and those that are in the pipeline for development (e.g., data
integration). Data integration activities for the first ten TSCA risk evaluation are anticipated to
occur after the TSCA Problem Formulation documents are released (Figure 1-1). EPA/OPPT will
provide further details about the data integration strategy along with the publication of the
draft TSCA risk evaluations.

3.2 Data Collection

3.2.1 Data Search

Data are collected under a defined literature search strategy that is developed to fit the needs
of the different disciplines supporting the risk evaluation (e.g., physical/chemical properties,
environmental fate, engineering processes across the full life cycle of the chemical substance,
exposure, human health hazard, environmental hazard). This step includes developing
strategies for searching and identifying relevant data that are published in public databases
(e.g., PubMed) and other sources containing unpublished or published data. The process steps
are generally described in Table 3-1, which lists the planning, execution and assessment
activities supporting the data search activities for the TSCA risk evaluation process.
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Table 3-2 provides web links to the Strategy for Conducting Literature Searches and
Bibliography documents published in June 2017 along with each of the first ten TSCA Scope
documents. EPA/OPPT’s initial methods for identifying, compiling, and screening publicly
available information are described in the Strategy for Conducting Literature Searches
supporting each of the TSCA Scope documents for the first ten chemicals. The literature search
and screening strategy already published will be used for future risk evaluations.

Table 3-2. Supplemental Documents on Systematic Review Activities Published with the

TSCA Scope Documents on June 22, 2017

Web link to TSCA
Scope, Literature

Chemical Name CASRN Docket Number Search Strategy and

Bibliography

Documents
Asbestos 1332-21-4 EPA-HQ-OPPT-2016-0736 Link
1'Br°zf’;’;;’pa"e 106-94-5 EPA-HQ-OPPT-2016-0741 Link
Carbon 56-23-5 EPA-HQ-OPPT-2016-0733 Link
Tetrachloride (CCly) —

1,4-Dioxane 123-91-1 EPA-HQ-OPPT-2016-0723 Lin

Cyclic Aliphatic | 5047 99 4; 3104-55-

Bromide Cluster 6; and 3194-57-8 EPA-HQ-OPPT-2016-0735 Lin
(HBCD)
Methylene Chloride 75-09-2 EPA-HQ-OPPT-2016-0742 Lin
N-Methylpyrolidone 872-50-4 EPA-HQ-OPPT-2016-0743 Lin
(NMP) S
Perchloroethylene 127-18-4 EPA-HQ-OPPT-2016-0732 Lin
(PERC) S
Pigment Violet 29
(Anthra[2,1,9-
, , def:6,5,10- 81-33-4 EPA-HQ-OPPT-2016-0725 Link
d’e’f']diisoquinoline-
1,3,8,10(2H,9H)-
tetrone; PV29)
Trichloroethylene 79-01-6 EPA-HQ-OPPT-2016-0737 Link

(TCE)

EPA/OPPT uses the infrastructure of the ECOTOXicology knowledgebase (U.S. EPA, 2018a) to
identify single chemical toxicity data for aquatic life and terrestrial life. It uses a comprehensive
chemical-specific literature search of the open literature that is conducted according to
Standard Operating Procedures (SOPs)®, including specific SOPs to fit the needs of the TSCA risk
evaluations®. The search strategy is revised on a regular basis to ensure that high quality

5 The ECOTOX SOPs can be found at hiips://cfpub.epa.gov/ecotox/help.cfm?helptabs=tab4.

® The ECOTOX SOPs for TSCA work can be found at
https://cfoub.epa.gov/ecotox/blackbox/help/OPPTRADCodingGuidelinesSOP.pdf and
https://cfoub.epa.gov/ecotox/blackbox/help/OPPTRADReporisSOP, pdf.
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ecological effects data are retrieved to support the risk assessment needs of various EPA
programs. Due to its well-established methods to gather high quality data, ECOTOX processes
and data are widely accepted and used by a variety of domestic and international organizations
and researchers. The ECOTOX literature search strategy is documented in the Strategy for
Conducting Literature Searches documents for each of the ten TSCA risk evaluations (Table 3-2).

EPA/OPPT also plans to search its internal databases for data and information submitted under
TSCA (e.g., unpublished industry data). EPA will consider these data in the risk evaluations
where relevant and whether or not they are claimed as confidential business information (CBI).
If data/information are CBI, EPA/OPPT plans to use it in a manner that protects the
confidentiality of the information from public disclosure.

The results of the literature search are entered into the EPA’s Health Environmental Research
Online (HERO) database’ where the literature results are stored in chemical-specific pages.
HERO also allows categorizing and sorting references by pre-defined topic areas. EPA/OPPT
anticipates that the HERO project pages will be accessible to the public by the publication date
of the draft risk evaluations.

EPA/OPPT plans to consider relevant data/information that are submitted by the public or peer
reviewers. EPA/OPPT may conduct targeted supplemental searches to support the analytical
approaches and/or methods in the TSCA risk evaluation (e.g., to locate specific information for
exposure modeling) or identify new data/information published after the date limits of the
initial search. In addition, retracted studies may be also identified during the process of
developing the risk evaluations. EPA/OPPT does not plan to use retracted studies in the TSCA
risk evaluations.

3.2.1.1 Summary of the Literature Search Strategy for the First Ten TSCA Risk
Evaluations

EPA/OPPT conducted chemical-specific searches for data and information on: physical and
chemical properties; environmental fate and transport; conditions of use information;
environmental and human exposures, including potentially exposed or susceptible
subpopulations; ecological and human health hazard, including potentially exposed or
susceptible subpopulations.

EPA/OPPT designed its initial data search to be broad enough to capture a comprehensive set of
sources containing data/information potentially relevant to the risk evaluation process.
Generally, the search was conducted on a wide range of data/information sources, including but
not limited to peer-reviewed and grey literature®. When available, EPA/OPPT relied on the

7 HERO=Health and Environmental Research Online, https://hero.epa.gov/hero/index.cfm/content/home

& Grey literature refers to sources of scientific information that are not formally published and distributed in peer-
reviewed journal articles. These references are still valuable and consulted in the TSCA risk evaluation process.
Examples of grey literature are theses and dissertations, technical reports, guideline studies, conference
proceedings, publicly-available industry reports, unpublished industry data, trade association resources, and
government reports.
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search strategies from recent assessments (e.g., EPA Integrated Risk Information System (IRIS)
assessments) as a starting point to identify relevant references and supplemented these
searches to identify relevant information published after the end date of the previous search to
capture more recent literature. For human health hazards, the literature search strategy was
designed to identify relevant data/information in favor (e.g., positive study) or against (e.g.,
negative study) a given hypothesis within the context of the assessment question(s) being
evaluated in the risk evaluation.

Following the initial search of data for the first ten risk evaluations, EPA/OPPT searched for data
submitted to EPA under TSCA sections 4, 5, 8(e), and 8(d), as well as for your information (FYI)
submissions, to find additional data relevant to human health and environmental hazard,
exposure, fate, engineering, physical-chemical properties, and TSCA conditions of use. Searches
were conducted of CBIl and non-CBI databases followed by a duplicate identification step. Many
of the non-CBI data submissions were captured in the initial search published on June 22, 2017,
but some were found and added to the pool of hew references to undergo data screening.

3.2.2 Data Screening

EPA/OPPT develops and applies inclusion and exclusion criteria during title/abstract and full text
screening to identify information potentially relevant for the risk evaluation process. This step
also classifies the references into useful categories (e.g., on-topic versus off-topic, human versus
animal hazard) to facilitate the sorting of information through the systematic review process.

Below are examples of data characteristics, generally chemical-specific, that are used as

indicators of relevance based on the scope of the assessments. These data characteristics are

the basis for the development of inclusion and exclusion criteria for the title/abstract and full
text screening.

e Data on environmental fate, transport, partitioning and degradation behavior across
environmental media of interest.

e Data on environmental exposure of ecological receptors (i.e., aquatic and terrestrial
organisms) to the chemical substance of interest and/or its degradation products and
metabolites.

e Data on environmental exposure of human receptors (general population, consumers),
including any potentially exposed or susceptible subpopulations, to the substance of
interest and/or its degradation products and metabolites.

e Data on any setting or scenario resulting in releases of the chemical substance of interest
into the natural or built environment (e.g., buildings including homes or workplaces) that
would expose ecological (i.e., aquatic and terrestrial organisms) or human receptors (i.e.,
general population, and potentially exposed or susceptible subpopulation)

e Quantitative estimates of worker exposures and of environmental releases from
occupational settings for the chemical of interest

e Data on human health and environmental hazards that meet minimum reporting elements
(i.e., test chemical, species/organisms, effect(s), dose(s) or concentration(s), and duration).

e Data on human health hazards for potentially exposed or susceptible subpopulations.

24

ED_002923_00002995-00024



3.2.2.1 Title/Abstract Screening

Titles and abstracts of the retrieved literature are reviewed for relevance according to inclusion
and exclusion criteria. Table 3-1 describes the planning, execution and assessment activities
supporting the title/abstract screening activities for the TSCA risk evaluation process. These
activities are consistent with those conducted and described in the Strategy for Conducting
Literature Searches documents (Table 3-2).

Systematic reviews typically describe the study eligibility criteria in the form of PECO
statements or a modified framework. PECO stands for Population, Exposure, Comparator and
Qutcome. The approach is used to formulate explicit and detailed criteria about those
characteristics in the publication that should be present in order to be eligible for inclusion in
the review (e.g., inclusion of studies reporting on the effects of chemical exposure to potentially
exposed or susceptible subpopulations).

Each article is generally screened by two independent reviewers using specialized web-based
software (i.e., DistillerSR)°. Screeners are assigned batches of references after conducing pilot
testing. Screening forms are typically used to facilitate the screening process by asking a series
of questions based on pre-determined inclusion and exclusion criteria. The screeners resolve
conflicts by consensus, or consultation with an independent individual(s).

Ecological hazard references undergo a similar screening process following the ECOTOX SOPs.
Search results, screening decisions and respective tags are stored electronically in the ECOTOX
Knowledgebase. Please also refer to the ECOTOX SOPs'® and the Strategy for Conducting
Literature Searches (Table 3-2) documents to understand the screening process and criteria that
are applied for the ecological hazard literature.

° In addition to using DistillerSR, EPA/OPPT is exploring automation and machine learning tools for data screening
and prioritization activities (e.g., SWIFT-Review, SWIFT-Active Screener, Dragon, DocTER). SWIFT is an acronym
for “Sciome Workbench for Interactive Computer-Facilitated Text-mining”.

19 See footnote 3.
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3.2.2.1.1 Summary of the Title/Abstract Screening Conducted for the First Ten TSCA Risk
Evaluations

One screener* conducted the screening and categorization of titles and abstracts. Relevant
studies were identified according to inclusion and exclusion criteria as described in the Strategy
for Conducting Literature Searches documents (Table 3-2). The categorization scheme (or
tagging structure) varied by scientific discipline (i.e., physical and chemical properties;
environmental fate and transport; chemical use/conditions of use information; environmental
exposures; human exposures, including potentially exposed or susceptible subpopulations
identified by virtue of greater exposure; human health hazard, including potentially exposed or
susceptible subpopulations identified by virtue of greater susceptibility; and ecological hazard).

Within each data set, there were two broad categories or data tags: (1) on-topic references or
(2) off-topic references. On-topic references are those that may contain data/information
relevant to the risk evaluation. Off-topic references are those that do not appear to contain
data or information relevant to the risk evaluation. Additional sub-categories (or sub-tags) were
performed to facilitate further sorting of data/information - for example, identifying references
by source type (e.g., published peer- reviewed journal article, government report); data type
(e.g., primary data, review article); human health hazard {e.g., liver toxicity, cancer,
reproductive toxicity); or chemical-specific and use-specific data or information.

The ECOTOX process and methodologies were used to screen the ecological hazard references.
The ECOTOX literature screening strategy is discussed in the Strategy for Conducting Literature
Searches documents for each of the ten TSCA risk evaluations (Table 3-2). Search results,
screening decisions and respective tags were stored electronically in the ECOTOX
Knowledgebase.

3.2.2.2 Full Text Screening

The references identified during title/abstract screening are checked for relevance at the full-
text level against specific eligibility criteria (e.g., PECO statements). Since EPA/OPPT is
implementing systematic review methods and/or approaches in phases, the PECO approach
was adopted during full text screening for the first ten TSCA risk evaluation. Future assessments
will use PECOs from the start of the screening process (i.e., title/abstract screening).

The number of screeners, the process of reference assighment and conflict resolution are
similar to those used for title/abstract screening. Table 3-1 describes the planning, execution
and assessment activities supporting the full text screening activities for TSCA risk evaluations.

11 Systematic review guidelines typically recommend at least two screeners to review each article to minimize
bias. EPA had less than 6 months to conduct data collection and screening activities for 10 chemical
substances; thus, one screener was used for the title/abstract screening to meet the statutory deadline in June
2017. However, full text screening generally used two independent screeners (see Section 3.2.2.2).
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Like the title/abstract screening, the ECOTOX SOPs guide the title/abstract and full text
screening of ecological hazard references. Please refer to the ECOTOX SOPs™ to understand the
screening process and criteria that are applied for the ecological hazard literature.

3.2.2.21 Summary of the Full Text Screening Conducted for the First Ten TSCA Risk
Evaluations

The full text screening was conducted while EPA/OPPT refined the scope of the TSCA risk
evaluations during problem formulation for the first ten chemical substances. PECO statements
or a modified framework were used to describe the full-text inclusion and exclusion criteria for
selecting relevant references. These criteria have been placed in each of the TSCA Problem
Formulation documents as some criteria reflect chemical-specific issues that are better
discussed in each chemical assessment. Refinements to the criteria may occur as EPA/OPPT
delves into the analysis of relevant information.

Each article was generally screened by two independent reviewers using specialized web-based
software (i.e., DistillerSR)*®. Screeners were assigned batches of references after conducing pilot
testing. Screening forms facilitated the reference review process by asking a series of questions
based on pre-determined eligibility criteria. DistillerSR was used to manage the work flow of the
screening process and document the eligibility decisions for each reference. The screeners
resolved conflicts by consensus, or consultation with an independent individual(s).

As indicated in section 3.2.2.1, ecological hazard references underwent a similar screening
process using the ECOTOX SOPs.

3.2.2.3 Data Extraction

Data extraction is the process in which quantitative and qualitative data/information are
identified from each relevant data/information source and extracted using structured forms or
templates. Table 3-1 describes the planning, execution and assessment activities supporting the
data extraction activities for TSCA risk evaluations.

When possible, the same reviewers used for the full-text screening will be used for data
extraction, as these reviewers are already familiar with the references. EPA/OPPT will use
various extraction tools to meet the needs of each chemical assessment. These may include
specialized web-based software (e.g., DistillerSR, HAWC).

Irrespective of whether data/information are extracted before or after evaluation, the general
principle is that the extraction will occur for those sources containing relevant data/information

12 See footnote 3.

3 In addition to using DistillerSR, EPA/OPPT is exploring automation and machine learning tools for data
screening and prioritization activities (e.g., SWIFT-Review, SWIFT-Active Screener, Dragon, DocTER). SWIFT is an
acronym for “Sciome Workbench for Interactive computer-Facilitated Text-mining” [this is the same as footnote
6 above].

14 EPA/OPPT is exploring HAWC for extracting data supporting TSCA risk evaluations. HAWC stands for Health

Assessment Workspace Collaborative.
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for the risk evaluation. EPA/OPPT is not planning to extract data/information from sources that
exhibit serious flaws that would make the data unacceptable for use in the risk evaluation.

When applicable and feasible, EPA/OPPT will reach out to the authors of the data/information
source to obtain raw data or missing elements that would be important to support the data
evaluation and data integration steps. In such cases, the request(s) for additional
data/information, number of contact attempts, and responses from the authors will be
documented.

Data extraction activities for the first ten TSCA risk evaluation are anticipated to occur after the
TSCA Problem Formulation documents are released Figure 1-1).

3.3 Data Evaluation

Data evaluation is the stage where the study quality of individual studies is assessed. Table 3-1
describes the planning, execution and assessment activities supporting the data evaluation
activities for TSCA risk evaluations.

EPA/OPPT will use the evaluation strategies, including pre-determined criteria, documented in
Appendices A through |. Refinements to the evaluation strategies are likely to occur and, in such
case, any adjustments will be documented. |deally, each data/information source will be
screened by two reviewers but one reviewer may be used. The reviewers will resolve conflicts
by consensus, or consultation with an independent individual(s).

Data evaluation activities for the first ten TSCA risk evaluation are anticipated to occur after the
TSCA Problem Formulation documents are released in March 2018 (Figure 1-1).

3.4 Data Integration and Summary of Findings

Data integration is the stage where the analysis, synthesis and integration of data/information
takes place by considering quality, consistency, relevancy, coherence and biological plausibility.
It is in this stage where the weight of the scientific evidence approach is applied to evaluate and
synthetize multiple evidence streams in order to support the chemical risk evaluation.

EPA/OPPT is required by TSCA to use the weight of the scientific evidence in TSCA risk
evaluations. Application of weight of evidence analysis is an integrative and interpretive process
that considers both data/information in favor (e.g., positive study) or against (e.g., negative
study) a given hypothesis within the context of the assessment question(s) being evaluated in
the risk evaluation. Table 3-1 describes the planning, execution and assessment activities
supporting the data integration for TSCA risk evaluations.

Within the TSCA context, the weight of the scientific evidence is defined as “a systematic review
method, applied in a manner suited to the nature of the evidence or decision, that uses a pre-
established protocol to comprehensively, objectively, transparently, and consistently identify
and evaluate each stream of evidence, including strengths, limitations, and relevance of each
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study and to integrate evidence as necessary and appropriate based upon strengths,
limitations, and relevance”. 40 C.F.R. 702.33. In other words, it will involve assembling the
relevant data and evaluating the data for quality and relevance, followed by synthesis and
integration of the evidence to support conclusions (U.5. EPA, 20186). The significant issues,
strengths, and limitations of the data and the uncertainties that require consideration will be
presented, and the major points of interpretation will be highlighted. Professional judgment will
be used at every step of the process and will be applied transparently, clearly documented, and
to the extent possible, follow principles and procedures that are articulated prior to conducting
the assessment (U.S. EPA, 20186).

The last step of the systematic review process is the summary of findings in which the evidence
is summarized, the approaches or methods used to weigh the evidence are discussed, and the
basis for the conclusion(s), recommendation(s), and any uncertainties are fully described. This
step occurs in each of the components of the risk assessment (i.e., exposure assessment and
hazard assessment) and is summarized in the risk characterization section of the TSCA risk
evaluation.

Data integration activities for the first ten TSCA risk evaluation are anticipated to occur after the
TSCA Problem Formulation documents are released (Figure 1-1). EPA/OPPT will provide further
details about the data integration strategy along with the publication of the draft TSCA risk
evaluations.

4 UPDATES TO THE DATA SEARCH AND SCREENING RESULTS
FOR THE FIRST TEN RISK EVALUATIONS

4.1 Initial Data Search

EPA/OPPT identified additional environmental fate and exposure references that were not
captured in the initial categorization of the on-topic references for the first ten risk evaluations
published on June 22, 2017. Specifically, assessors identified references by checking the list of
references of data sources frequently used to support EPA/OPPT’s risk assessments (e.g.,
previous assessments cited in Table 1-1 of the TSCA Scope documents). This method, called
backward reference searching (or snowballing), was not part of the initial literature search
strategy. The inclusion of these additional on-topic references is not expected to change the
information presented in the TSCA Scope and Problem Formulation documents. Also, EPA/OPPT
anticipates targeted supplemental searches during the analysis phase (e.g., to locate specific
information for exposure modeling). Backward reference searching will be included in the
literature search strategy for supplemental searches.

Since the gathering of the initial literature search results, EPA/OPPT identified a list of on-topic
and off-topic references that have been retracted from the scientific literature. Retracted
references will not be considered in the development of TSCA risk evaluations. These references
are listed in the pertinent TSCA Problem Formulation documents.
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4.2 Initial Title/Abstract Screening

During the problem formulation phase, EPA/OPPT evaluated the performance of the initial
title/abstract screening and tagging for the first ten risk evaluations to identify potentially
misclassified on-topic and off-topic references. Misclassification was generally assessed by
reviewing a small subset of references in the engineering/occupational exposure, exposure
(e.g., general population, consumer exposure), environmental fate and human health hazard
peer-reviewed literature. Once a misclassification was identified, EPA/OPPT initiated the
process of updating the tags of the reference in HERO.

There were many on-topic references identified without readily available full text through the
EPA library subscriptions or open sources. EPA/OPPT conducted a second title/abstract
screening to confirm relevance of the data source and prioritize the decision of purchasing the
full text in the case that the data source remained relevant after making refinements to the
TSCA scope as the result from problem formulation. This ensured that EPA/OPPT would
purchase the most relevant references for the risk evaluations.

Also, assessors questioned the usefulness of some on-topic references after closer inspection of
the bibliographic citations. For instance, EPA/OPPT initially included a small subset of
references reporting on the therapeutic or ameliorative properties of different drugs in carbon
tetrachloride-treated animals. The references were re-classified as off-topic after updating the
eligibility criteria and conducting a second title/abstract screening with the assistance of
machine learning for literature prioritization (i.e., DocTER).

An exploratory exercise was conducted to identify on-topic references that were
mischaracterized as off-topic references within the peer-reviewed human health hazard
literature. Some on-topic references were identified using SWIFT-Review, but additional work is
needed to further optimize the method. The second title/abstract screening for some of the
references (see paragraph above) helped identify additional off-topic references that were
originally tagged as on-topic. Based on performance checks, it is anticipated that very few on-
topic references were misclassified as off-topic.
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APPENDIX A: STRATEGY FOR ASSESSING THE QUALITY OF
DATA/INFORMATION SUPPORTING TSCA RISK
EVALUATIONS

The strategies for assessing the quality of data/information sources®™ use a structured
framework with predefined criteria for each type of data/information source. EPA/OPPT
developed a numerical scoring system to inform the characterization of the data/information
sources during the data integration phase. The goal is to provide transparency and consistency
to the evaluation process along with creating evaluation strategies that meet the TSCA science
standards for various data/information streams. Further details about the data integration
strategy will be provided with the publication of the draft TSCA risk evaluations, including how
the scores will be considered.

In this document, the term data/information source is used in a broad way to capture the
heterogeneity of data/information sources that are used in the TSCA risk evaluations. The
data/information are intended to understand the hazards, exposures, conditions of use, and the
potentially exposed or susceptible subpopulations as required by the amended TSCA. Thus,
EPA/OPPT has developed evaluation strategies for various data/information streams:

e Physical-chemical properties (Appendix B);

e Environmental fate (Appendix C);

e QOccupational exposure and release data (Appendix D)

e Exposures to general population and consumers as well as environmental exposures

(Appendix E);

e Ecological hazard studies (Appendix F);

e Animal toxicity and in vitro toxicity (Appendix G);

e Epidemiological studies (Appendix H)

The process of developing the strategies involved reviewing various evaluation
tools/frameworks and documents as well as getting input from scientists based on their expert
knowledge about evaluating various data/information sources for risk assessment purposes.
Criteria and/or evaluation tools/frameworks that were consulted during the development phase
of the evaluation strategies were the following:
e Biomonitoring, Environmental Epidemiology, and Short-lived Chemicals (BEES-C)
instrument (Lakind et al., 2014)
e Criteria used in EPA’s ECOTOXicology knowledgebase (LU.S. EPA, 2018a)
e Criteria for reporting and evaluating ecotoxicity data(CRED) (Moermond et al., 2016b)
e Systematic review practices in EPA’s Integrated Risk Information System (IRIS) (U.S. EPA,
2018b)
e EPA’s Guidelines for Exposure Assessment (LJ.S. EPA, 1952)

15 The term data/information source is used in this document in a broad way to capture the heterogeneity of
data/information in TSCA risk evaluations (e.g., experimental studies, data sets, published models, completed
assessments, release data).
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e EPA’s Summary of General Assessment Factors for Evaluating the Quality of Scientific
and technical information (U.5. EPA, 2003b)

e EPA’s Exposure Factors Handbook (U.S. EPA, 2011b)

e Handbook for Conducting a Literature-based Health Assessment Using OHAT Approach
for Systematic Review and Evidence Integration (NTP, 2015a)

e NAS report on Human Biomonitoring for Environmental Chemicals (NRC, 2006)

e Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
statement (Von Elm et al., 2008)

e ToxRTool (Toxicological data Reliability Assessment Tool) developed by the European
Commission (EC, 2018)

e Various OECD guidance document on exposure, environmental fate and modeling data
(see appendices more information) (EC, 2018; OECD, 2017; Cooper et al.,, 2016; ECHA
2016: Lynch et al., 2016: Moermond et al., 2016a; Moermond et al., 2016b; Samuel et al,
2016; NTP, 20153, b; Hooijmans et al., 2014; Koustas et al., 2014; Lakind et al., 2014;
NRC, 2014; OECD, 2014; Kushman et al., 2013; Hartling et al., 2012; ECHA, 20113, ¢; U.S.
EPA, 2011a, b; Hooijmans et al., 2010; U.S. EPA, 2009; Von Elm et al., 2008; OECD, 2007;
Barr et al., 2006; FTC, 2006; NRC, 2006; U.S. EPA, 2006; ATSDR, 2005; OECD, 2004, 2003;
U.S. EPA, 20033, b, ¢c; Bower, 1999; OECD, 1998, 1997, 1995; U.S. EPA, 1992; NRC, 1991)

The general structure of the TSCA evaluation strategies is composed of evaluation domains,
metrics and criteria. Evaluation domains represent general categories of attributes that are
evaluated in each data/information source (e.g., test substance, test conditions, reliability,
representativeness). Each domain contains a unique set of metrics, or sub-categories of
attributes, intended to assess an aspect of the methodological conduct of the data/information
source. Each metric specifies criteria expressing the relevant elements or conditions for
assessing confidence that, along with professional judgement, will guide the identification of
study strengths and limitations/deficiencies. EPA/OPPT plans to pilot the evaluation strategies
for optimization purposes.

Reporting quality is an important aspect of a study that needs to be considered in the
evaluation process. The challenge, in many cases, is to distinguish a deficit in reporting from a
problem in the underlying methodological quality of the data/information source. The TSCA
evaluation strategies incorporate reporting criteria within the existing domains rather than
adding a separate reporting domain as recommended in some evaluation tools/frameworks.
Since reporting contributes to the evaluation of each facet of the data source, EPA/OPPT
assesses reporting and methodological quality simultaneously with the idea of untangling
reporting from study conduct while the reviewer is assessing a particular metric for each
domain. Developing a reporting checklist, guidance document or a separate reporting quality
domain may be possible in the near future as EPA/OPPT uses and optimizes the evaluation
strategies.

Data/information sources should also be evaluated for their relevance or appropriateness to
support the risk evaluation. Specifically, data/information sources should support the
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assessment questions, analytical approaches, methods, models and considerations that are laid
out in the analysis plan of the TSCA Scope documents®®. EPA/OPPT uses a tiered approach to
check for relevance starting at the data search stage and continuing during the title/abstract
and full text screening and evaluation and integration stages. By design, the TSCA systematic
review process uses a fit-for-purpose literature search and relevance-driven eligibility criteria to
end up evaluating the most relevant data/information sources for the TSCA risk evaluation. The
reviewers also check for relevance while assessing the quality of the data/information source
and are asked to document®’ any relevancy issues during the evaluation process. Refer to
section 3.2.2 for data attributes that are included in the eligibility criteria to check for relevance.

The TSCA evaluation strategies in some cases refer to study guidelines along with professional
judgement as a helpful guidance in determining the adequacy or appropriateness of certain
study designs or analytical methods. This should not be construed to imply that non-guideline
studies have lower confidence than guideline or Good Laboratory Practice (GLP) studies.
EPA/OPPT will consider any and all available, relevant data and information that conform to the
TSCA science standards when developing the risk evaluations irrespective of whether they were
conducted in accordance with standardized methods {e.g., OECD test guidelines or GLP
standards).

Some data sources may be evaluated under different evaluation strategies. For instance,
exposure assessors may evaluate an epidemiological study for estimating exposure via direct
measurements or modeling. In addition, a human health hazard assessor may evaluate the
same study for hazards and effects in the human population related to the exposure of a
particular chemical substance. Although this may be cumbersome, EPA/OPPT’s approach is
justifiable since the data source is supporting different assessment questions. EPA/OPPT
recognizes that this approach may be refined in the future to adopt efficiencies, if lessons
learned indicate that it needs to be changed.

EPA/OPPT will consider data and information from alternative test methods and strategies (or
new approach methodologies or NAMs), as applicable and available, to support TSCA risk
evaluations. This is consistent with EPA/OPPT’s Strategic Plan to Promote the Development and
Implementation of Alternative Test Methods (Draft) to reduce, refine or replace vertebrate
animal testing (U.S. EPA, 2018¢). Since these NAMs may support the analyses for the exposure
and hazard assessments, the data/information quality criteria may need to be optimized or new
criteria may need to be developed as part of evaluating and integrating NAMs in the TSCA risk
evaluation process.

16 Refer to the TSCA Problem Formulation documents to obtain refined analysis plans for the first ten chemical
assessments.
17 Relevancy issues will be documented in the reviewer’s comments.
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A.1 Evaluation Method

Based on the strengths, limitations, and deficiencies of each data/information source, the
reviewer assigns a confidence level score of 1 (high confidence), 2 {medium confidence), 3 (low
confidence) or 4 (unacceptable) for each individual metric that is evaluating a particular aspect
of the methodological conduct of the data/information source. Although many metrics have
criteria for all four bins (i.e., High, Medium, Low, and Unacceptable), there are some metrics
with dichotomous or trichotomous criteria to fit better the nature of the criteria.

The confidence levels and corresponding scores at the metric level are defined as follows:

e High: No notable deficiencies or concerns are identified in the domain metric that are
likely to influence results [score of 1].

e Medium: Minor uncertainties or limitations are noted in the domain metric that are
unlikely to have a substantial impact on results [score of 2].

e Low: Deficiencies or concerns are noted in the domain metric that are likely to have a
substantial impact on results [score of 3].

e Unacceptable: Serious flaws are noted in the domain metric that consequently make the
data/information source unusable. [score of 4].

¢ Not rated/applicable: Rating of this metric is not applicable to the data/information
source being evaluated [no score]. Not rated/applicable will also be used in cases in
which studies cite a literature source for their test methodology instead of providing
detailed descriptions. In these circumstances, EPA will score the metric as Not rated/not
applicable and capture it in the reviewer’s notes. If the data/information source is not
classified as “unacceptable” in the initial review, the cited literature source will be
reviewed during a subsequent evaluation step and the metric will be rated at that time.

A numerical scoring method is used to convert the confidence level for each metric into the
overall quality level for the data/information source. The overall study score is equated to an
overall quality level (High, Medium, or Low) using the level definitions and scoring scale shown
in Table A-1. The scoring scale was obtained by calculating the difference between the highest
possible score of 3 and the lowest possible score of 1 (i.e., 3-1= 2) and dividing into three equal
parts (2 + 3=0.67). This results in a range of approximately 0.7 for each overall data quality
level, which was used to estimate the transition points (cut-off values) in the scale between
High and Medium scores, and Medium and Low scores. These transition points between the
ranges of 1 and 3 were calculated as follows:
e Cut-off values between High and Medium: 1+ 0.67=1.67, rounded up to 1.7 (scores
lower than 1.7 will be assighed an overall quality level of High)
e Cut-off values between Medium and Low: 1.67 + 0.67= 2.34, rounded up to 2.3 (scores
between 1.7 and lower than 2.3 will be assighed an overall quality level of Medium)

A study is disqualified from further consideration if the confidence level of one or more metrics
is rated as Unacceptable [score of 4]. EPA/OPPT plans to use data with an overall quality level of

High, Medium, or Low confidence to quantitatively or qualitatively support the risk evaluations,
but does not plan to use data rated as Unacceptable. Data or information from Unacceptable
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studies might be useful qualitatively and such use of unacceptable studies may be done on a
case-by-case basis.

Table A-1. Definition of Overall Quality Levels and Corresponding Quality Scores

_ Overall . . ... ~

owyle@ . .
. No notable deficiencies or concerns are identified and the data therefore
High . . . . 2land< 1.7
could be used in the assessment with a high degree of confidence.
Medium P055|ble.def|C|enC|es or concgrns are n.oted and the data ’Fherefore could >17and<2.3
be used in the assessment with a medium degree of confidence.
Deficiencies or concerns are noted and the data therefore could be used in
Low . . 22.3and<3
the assessment with a low degree of confidence.
Unacceptabl | Serious flaw(s) are identified and therefore, the data cannot be used for 4
e the assessment.

After the overall score is applied to determine an overall quality level, professional judgment

may be used to adjust the quality level obtained by the weighted score calculation. The

reviewer must have a compelling reason to invoke the adjustment of the overall score and

written justification must be provided. This approach has been used in other established tools

such as the ToxRTool (Toxicological data Reliability Assessment Tool) developed by the

European Commission (https://eurl-ecvam.jrc.ec.europa.eu/about-ecvam/archive-
ublications/toxrtool).

Domain definitions, evaluation metrics, and details about the numerical scoring method can be
found in the appendices for each data/information stream (Appendices B to H).

A.2 Documentation and Instructions for Reviewers

Data evaluation is conducted in a tool (e.g., Excel, DistillerSR) that tracks and records the
evaluation for each data/information source. The following basic information will be generally
recorded for each data/information source that is reviewed.

Table A-2. Documentation Template for Reviewer and Data/Information Source

Reviewer Information:
Name:
Affiliation:
Qualifications (area of expertise):
Date of Review:

Data/Information Source:
Reference citation:
HERO ID:
HERO Link:
Study or Data Type
(if publication reports multiple
studies or data types):
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A confidence level is assigned for each relevant metric within each domain by following the
confidence level specifications provided in section A.1, along with professional judgment, to
identify study strengths and limitations. The assigned confidence level is indicated by placing a
score between 1 and 4 in the column labeled Selected Score. In some cases, reference to study
guidelines (in addition to professional judgement) may be helpful in determining the adequacy
or appropriateness of certain study designs or analytical methods. This should not be construed
to imply that non-guideline studies necessarily have lower confidence than guideline studies. If
a publication reports more than one study or endpoint, each study and, as needed, each
endpoint will be evaluated separately.

Some metrics may not be applicable to all study types. If a metric is not applicable to the study
under review, NR (not rated) will be placed in the Selected Score column for this metric.

After scoring of the individual metrics within each domain, the overall study score is calculated
and assigned to the corresponding bin (High, Medium, Low, or Unacceptable).

In the Reviewer’s Comments field, the reviewer documents concerns, uncertainties, strengths,
limitations, deficiencies and any additional comments observed for each metric, when
necessary. For instance, EPA may not always provide a comment for a metric that has been
categorized as High. However, a reviewer is strongly encouraged to provide a comment for
metrics categorized as Medium or Low to improve transparency. The reviewer also records any
relevance issues with the data/information source (e.g., study is not useful to answer
assessment questions).

A.3 Important Caveats

The following is a discussion of important caveats for the data quality evaluation method that
EPA/OPPT intends to use in the TSCA risk evaluations:

e Although specifications for the data quality evaluation metrics have been developed,
professional judgment is required to assess the metrics.

e Data evaluation is a qualitative assessment of confidence in a study or data set. A
scoring system is being applied to ascertain a qualitative rating in order to provide
consistency and transparency to the evaluation process. Scores will be used for the
purpose of assigning the confidence level rating of High, Medium, Low, or Unacceptable,
and inform the characterization of data/information sources during the data integration
phase. The system is not intended to imply precision and/or accuracy of the scoring
results.

e Every study or data set is unique and therefore the individual metrics and domains may
have various degrees of importance (e.g., more or less important). The weighting
approach for some of the strategies may need to be adjusted as EPA/OPPT tests the
evaluation method with different types of studies.

e The metrics developed are intended to be indicators of data quality. They were selected
because they are generally considered common and important for a broad range of
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10.

11.

12.

13.

14.

studies. Other metrics not listed may also be important and added if necessary. Also,
there is the possibility of deviating from the calculated overall confidence level score in
case the metric criteria are unable to capture professional judgement. A reviewer must
provide a justification for the score adjustment to ensure transparency for the decision.
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APPENDIX B: DATA QUALITY CRITERIA FOR
PHYSICAL/CHEMICAL PROPERTY DATA

Table B-1 describes the general approach that EPA/OPPT uses to assess the quality of physical-
chemical property data.

Domain/Met

Representativeness

Table B-1. Evaluation Metrics and Ratings for Physical-Chemical Property Data

The information or
data reflects the data
and chemical
substance type.

High: Data are measured for the subject chemical substance.

Medium: Data are measured for a structural analog of the
subject chemical substance.

Low: Data are estimated (modeled) for the subject chemical
substance.

Not rated: Rating of this factor is not applicable to this kind of
information.

Appropriateness

The information or
data reflects
anticipated results
based on chemical
structural features or
behaviors.

High: Measured data are consistent with the subject chemical
substance structural features (e.g., presence of certain
functional groups).

Medium: Data measured for a structural analog of the subject
chemical substance or estimated (modeled) for the subject
chemical substance are consistent with what is expected for the
subject chemical substance structural features or behaviors.

Low: Data measured for a structural analog of the subject
chemical substance or estimated (modeled) for the subject
chemical substance are not consistent with the subject
chemical substance structural features or behaviors, or the
structural features or behaviors of the subject chemical
substance are uncertain.

Unacceptable: Measured data for a structural analog of the
subject chemical substance are not appropriate because the
analog is not appropriate (e.g., analog is a neutral molecule and
the subject chemical substance is a salt). Estimated (modeled)
data for the subject chemical substance are not appropriate
because the estimation tool is not appropriate (e.g., estimation
tool is not able to estimate class 2 and polymeric substances).

Not rated: Rating of this factor is not applicable to this kind of
information.

42

ED_002923_00002995-00042



The information or High: The information or data is from a recognized data

data reported has collection/repository where data are peer-reviewed by experts
reliable review. in the field, are broadly available to the public for review and
use, and include references to the original sources.

Medium: From a source that is not described as High above but
is known.

Evaluation/Review
Low: From a source that is uncertain (unknown primary
source).

Not rated: Rating of this factor is not applicable to this kind of
information.

High: Methodology for producing the information is designed
to answer a specific question, and the methodology’s objective
is clear.

The method for
producing the
data/information is not
biased towards a
particular product or
outcome.

Medium: Method bias appears unlikely.
Reliability/Unbiase
d (Method
Objectivity)

Low: Method bias appears likely or is highly uncertain.
Unacceptable: Method bias is so severe as to be unacceptable.

Not rated: Rating of this factor is not applicable to this kind of
information.

High: Data are obtained by accepted standard analytic
methods.

Medium: Analytic method is non-standard but is expected to be
appropriate.

The information or
data reported is from a | Low: From a source that is uncertain. Analytic method is not
reliable method. known.

Reliability/Analytic
Method

Unacceptable: Analytic method is not appropriate.

Not rated: Rating of this factor is not applicable to this kind of
information.
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APPENDIX C: DATA QUALITY CRITERIA FOR FATE DATA

C.1 Types of Fate Data Sources

The quality of fate data, which includes mass transport, chemical partitioning, and chemical or
biological transformations in soil, surface waters, groundwater, and air (e.g., biodegradation,
hydrolysis, photolysis), will be evaluated for four different data sources: experimental data, field
studies, modeling data, and monitoring data. Generally experimental fate data is preferred over
modeled data; however, fate data from all data sources will be evaluated using the data criteria
in this section. Definitions for these data types are shown in Table C-1. Since the availability of
information varies considerably for different chemicals, it is anticipated that some study types
will not be available while others may be identified beyond those listed in Table C-1.

Table C-1. Types of Fate Data

Data obtained from experimental studies conducted in a controlled
environment with pre-defined testing conditions. Examples include data
from laboratory tests such as those conducted for ready biodegradation
(e.g., MITI test) or hydrolysis (i.e., following OECD TG 111), among others.

Experimental Data

Data collected from incidental sampling of environmental media,

Field Studies especially to provide information on partitioning, bioconcentration, or
long-term environmental fate.

Calculated values derived from computational models for estimating
Modeling Data environmental fate and property data including degradation,
bioconcentration, and partitioning.

Measured chemical concentration(s) obtained from systematic sampling of
environmental media (e.g., air, water, soil, and biota) to observe and study
the effect of environment conditions on the fate of chemicals. Monitoring
data may include studies of chemical(s) after a known exposure/release of
test substance as well as measured chemical concentrations over a period
of time to provide direct evidence about fate in environment.

Monitoring Data

Notes:
MITI = Ministry of International Trade and Industry
OECD TG = Organisation for Economic Co-operation and Development (OECD) Testing Guideline (TG)

C.2 Data Quality Evaluation Domains

The quality of fate data sources will be evaluated against metrics and criteria grouped into eight
evaluation domains: Test Substance; Test Design; Test Conditions; Test Organisms {does not
apply to abiotic studies); Outcome Assessment; Confounding/Variable Control; Data
Presentation and Analysis; and Other. These domains, as defined in Table C-2, address elements
of the TSCA Science Standards 26(h){1) through 26(h)(5). The evaluation strategies are intended
to apply to all fate data, although certain domains, metrics, and criteria may not apply to all
studies. For example, there are evaluation strategy considerations for organisms in
biodegradation, bioconcentration, or bioaccumulation studies that do not apply to abiotic
studies.
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Table C-2. Data Evaluation Domains and Definitions for Fate Data

Test Substance

Metrics in this domain evaluate whether the information provided in the study
provides a reliable®® confirmation that the test substance used in a study has the
same (or sufficiently similar) identity, purity, and properties as the test substance
of interest.

Test Design

Metrics in this domain evaluate whether the experimental design enables the study
to distinguish the behavior of the test substance from other factors. This domain
includes metrics related to the use of control groups.

Test Conditions

Metrics in this domain assess the reliability of methods used to measure or
characterize test substance behavior. These metrics evaluate whether presence of
the test substance was characterized using method(s) that provide reliable results
over the duration of the experiment.

Test Organisms

Metrics in this domain pertain to some fate studies’®, These metrics assess the
appropriateness of the population or organism(s) to assess the outcome of
interest.

Outcome Assessment

Metrics in this domain assess the reliability of methods, including sensitivity, that
are used to measure or otherwise characterize outcomes. Outcomes may include
physical/chemical properties or fate parameters.

Confounding/
Variable Control

Metrics in this domain assess the potential impact of factors other than presence
of test substance that may affect the risk of outcome. The metrics evaluate
whether studies identify and account for factors that are related to presence of the
test substance and independently related to outcome (confounding factors) and
whether appropriate experimental or analytical (statistical) methods are used to
control for factors unrelated to the presence of test substance that may affect the
risk of outcome (variable control).

Data Presentation and
Analysis

Metrics in this domain assess whether appropriate experimental or analytical
methods were used and if all outcomes are presented.

Other

Metrics in this domain are added as needed to incorporate chemical- or study-

specific evaluations (i.e., QSAR models).

C.3 Data Quality Evaluation Metrics

Table C-3 lists the data evaluation domains and metrics for fate studies. Each domain has
between two and four metrics; however, some metrics may not apply to all fate data. A general
domain for other considerations is available for metrics that are specific to a given test
substance or study type (i.e., QSAR models).

As with all evaluation criteria, EPA may modify the metrics used for fate data as more

experience is acquired with the evaluation tools, to support fit-for-purpose TSCA risk
evaluations. Any modifications will be documented.

Table C-3. Summary of Metrics for the Fate Data Evaluation Domains

18 Reliability is defined as “the inherent property of a study or data, which includes the use of well-founded
scientific approaches, the avoidance of bias within the study or data collection design and faithful study or data
collection conduct and documentation” (ECHA, 2011b).

! This domain does not apply to abiotic studies.
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 Metrics

(Metric Number and Description)

Test Substance ) e Metric 1: Test Substance Identity
e Metric 2: Test Substance Purity
Test Design ) e Metric 3: Study Controls
§ e Metric 4: Test Substance Stability
e Metric5: Test Method Suitability
. e  Metric 6: Testing Conditions
Test Condit 4
est Londitions e Metric 7: Testing Consistency
e Metric 8: System Type and Design
. Metric 9: Test Organism — Degradation
Test Organisms° 2 °
§ e Metric 10: Test Organism — Partitioning
Outcome ) e Metric 11: Outcome Assessment Methodology
Assessment e Metric 12: Sampling Methods
Confounding/ ) e Metric 13: Confounding Variables
Variable Control e Metric 14: Outcomes Unrelated to Exposure
Data e  Metric 15: Data Presentation
Presentation and 2 e  Metric 16: Statistical Methods & Kinetic
Analysis Calculations
Other ) e Metric 17: Verification or Plausibility of Results
e Metric 18: QSAR Models

C.4 Scoring Method and Determination of Overall Data Quality
Level

Appendix A provides information about the evaluation method that will be applied across the
various data/information sources being assessed to support TSCA risk evaluations. This section
provides details about the scoring system that will be applied to fate data/information,
including the weighting factors assigned to each metric score of each domain.

Some metrics may be given greater weights than others, if they are regarded as key or critical
metrics based on expert judgment (Moermond et al., 2016a). Thus, EPA will use a weighting
approach to reflect that some metrics are more important than others when assessing the
overall quality of the data.

C.4.1 Weighting Factors

20 This domain does not apply to abiotic studies.
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Each metric was assighed a weighting factor of 1 or 2, with the higher weighting factor (2) given
to metrics deemed critical for the evaluation. The critical metrics were identified based on
factors that are most frequently included in other study quality and/or risk of bias tools
(reviewed by (Lynch et gl., 2016); (Samuel et al., 2016)). In selecting critical metrics, EPA

recognized that the relevance of an individual fate study to the risk analysis for a given
substance is determined by its ability to inform hazard identification and/or exposure. Thus, the
critical metrics are those that determine how well a study supports the risk analysis. The
rationale for selection of the critical metrics for fate studies is presented in Table C-4.

Table C-4. Fate Metrics with Greater Importance in the Evaluation and Rationale for Selection

Rationale

Test Substance

..;;; ;;;;;;;;(Metﬁc;Number) .

Test Substance Identity
(Metric 1)

The test substance must be identified and characterized
definitively to ensure that the study is relevant to the
substance of interest.

Test Design

Study Controls
(Metric 3)

Controls, with all conditions equal excluding exposure to the
degradation pathway (e.g., sunlight, test organism,
reductant, etc.) or partitioning surface, are required to
ensure that any observed effects are attributable to the
outcome of interest.

Test Conditions

Testing Conditions
(Metric 6)

Testing conditions must be defined without ambiguity to
enable valid comparisons across studies.

Test Organisms®!

Test Organism — Degradation
(Metric 9)

Test Organism — Partitioning
(Metric 10}

The test organism information must be reported to enable
assessment of whether they are suitable for the endpoint of
interest and whether there are species, strain, sex, or age/life-
stage differences within or between different studies.

Data
Presentation
and Analysis

Data Presentation
(Metric 15)

Detailed reports are necessary to determine if the study
authors’ conclusions are valid.

Note:

® A weighting factor of 1 is assigned for the following metrics: test substance purity (metric 2); test substance
stability (metric 4); test method suitability (metric 5); testing consistency (metric 7); system type and design
(metric 8); outcome assessment methodology (metric 11); sampling methods (metric 12); confounding
variables (metric 13); outcomes unrelated to exposure (metric 14); statistical methods and kinetic calculations
(metric 16); Verification or Plausibility of Results (metric 17); QSAR models (metric 18)

21 This domain does not apply to abiotic studies.
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C.4.2 Calculation of Overall Study Score

To determine the overall study score, the first step is to multiply the score for each metric (1, 2,
or 3 for high, medium, or low confidence, respectively) by the appropriate weighting factor, as
shown in Table C-5, to obtain a weighted metric score. The weighted metric scores are then
summed and divided by the sum of the weighting factors (for all metrics that are scored) to
obtain an overall study score between 1 and 3. The equation for calculating the overall score is
shown below:

Overall Score (range of 1 to 3) = 5 (Metric Score x Weighting Factor)/> (Weighting Factors)
Scoring examples for fate studies are given in Tables C-6 to C-8.

Studies with any single metric scored as unacceptable (score = 4) will be automatically assigned
an overall quality score of 4 (unacceptable) and further evaluation of the remaining metrics is
not necessary. An unacceptable score means that serious flaws are noted in the domain metric
that consequently make the data unusable (or invalid). EPA/OPPT plans to use data with an
overall quality level of High, Medium, or Low confidence to quantitatively or qualitatively
support the risk evaluations, but does not plan to use data rated as Unacceptable.

Any metrics that are not rated/not applicable to the study under evaluation will not be
considered in the numerator or calculation of the study’s overall quality score. These metrics
will not be included in the nominator or denominator of the overall score equation. The overall
score will be calculated using only those metrics that receive a numerical score. In addition, if a
publication reports more than one study or endpoint, each study and, as needed, each endpoint
will be evaluated separately.

Detailed tables showing quality criteria for the metrics are provided in Tables C-9 through C-10,
including a table that summarizes the serious flaws that would make the data unacceptable for
use in the environmental fate assessment.
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Table C-5. Metric Weighting Factors and Range of Weighted Metric Scores for Scoring the

Quality of Enviro‘nmental Fate Data

 Domain Number/ | |

MéfﬁcfNLl’fthf/DéSéPibt‘iﬁh .

| Rangeof |
. M‘e,t_ric‘;
| Scores’

1. Test Substance 1. Test Substance Identity
2. Test Substance Purity 1to3 1 1to3
2. Test Design 3. Study Controls 1to3 2 2to6
4. Test Substance Stability 1to3 1 1to3
3. Test Conditions 5. Test Method Suitability 1to3 1 1to3
6. Testing Conditions 1to3 2 2to6
7. Testing Consistency 1to2 1 1to3
8. System Type and Design 1to2 1 1to3
4, Test Organisms?> 9. Test Organism - Degradation 1to3 2 2to6
10. Test Organism - Partitioning 1to3 2 2to6
5. Outcome 11. Outcome Assessment Methodology 1to3 1 1to3
Assessment 12. Sampling Methods 1to3 1 1to3
6. Confounding/ 13. Confounding Variables 1to3 1 1to3
Variable Control 14. Outcomes Unrelated to Exposure®® 1to2 1 1to3
7. Data Presentation 15. Data Reporting 1to3 2 2to6
and Analysis 16. Statl.stlcal Methods & Kinetic 1to3 1 1to3
Calculations
8. Other 17. Verification or Plausibility of Results 1to3 1 1to3
18. QSAR Models 1 1 1to3
Sum= 24 Sum=24to 72
24/24=1;
Range of Overall Scores after using equation 72/24=3
Overall Score = 3 (Metric Score x Metric Weighting Factor)/> (Metric Weighting Factors)
Medium
Range of
overall
score = 1 to 3¢

Notes:

? For the purposes of calculating an overall study score, the range of possible metric scores is 1 to 3 for each
metric, corresponding to high and low confidence. No calculations will be conducted if a study receives an
“unacceptable” rating (score of “4”) for any metric.

® The range of weighted scores for each metric is calculated by multiplying the range of metric scores (1 to 3) by
the weighting factor for that metric.

“The sum of weighting factors and the sum of the weighted scores will differ if some metrics are not scored (not

applicable).

4The range of possible overall scores is 1 to 3. If a study receives a score of 1 for every metric, then the overall
study score will be 1. If a study receives a score of 3 for every metric, then the overall study score will be 3.

22 This domain does not apply to abiotic studies.
2 This metric does not apply to abiotic studies.
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Table C-6. Scoring Example for Abiotic Fate Data (i.e., hydrolysis data) with All Applicable Metrics Scored

| Metric Weighting | WeiBMted

| Metric
_ Score
1. Test Substance 1. Test Substance Identity 1 2 2
2. Test Substance Purity 2 1 2
2. Test Design 3. Study Controls 1 2 2
4, Test Substance Stability 3 1 3
3. Test Conditions 5. Test Method Suitability 1 1 1
6. Testing Conditions 1 2 2
7. Testing Consistency 1 1 1
8. System Type and Design 1 1 1
4, Test Organisms 9. Test Organism - Degradation N/A
10. Test Organism - Partitioning N/A
5. Outcome Assessment 11. Outcome Assessment Methodology 2 1 2
12. Sampling Methods
6. Confounding/ Variable 13. Confounding Variables 1 1 1
Control 14. Outcomes Unrelated to Exposure N/A
7. Data Presentation and 15. Data Reporting 2 2 4
Analysis 16. Statistical Methods & Kinetic Calculations 1 1 1
8. Other 17. Verification or Plausibility of Results 1 1 1
18. QSAR Models N/A
Sum 18 24
N/A = not applicable to abiotic
data Overall Study Score 1.3333 =High
Overall Score = Sum of Weighted Scores/Sum of Metric Weighting Factor
Medium
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Table C-7. Scoring Example for Abiotic Fate Data (i.e., hydrolysis data) with Some Metrics Not Rated/Not Applicable

Were

_ | Metric weignting | -

1. Test Substance 1. Test Substance Identity 1 2 2
2. Test Substance Purity 2 1 2
2. Test Design 3. Study Controls 1 2 2
4. Test Substance Stability 3 1 3
3. Test Conditions 5. Test Method Suitability 1 1 1
6. Testing Conditions 1 2 2
7. Testing Consistency NR
8. System Type and Design NR
4, Test Organisms 9. Test Organism - Degradation N/A
10. Test Organism - Partitioning N/A
5. Outcome Assessment 11. Outcome Assessment Methodology 2 2
12. Sampling Methods 1
6. Confounding/ Variable Control 13. Confounding Variables NR
14. Outcomes Unrelated to Exposure N/A
7. Data Presentation and Analysis | 15. Data Reporting 2 2 4
16. Statistical Methods & Kinetic Calculations 1
8. Other 17. Verification or Plausibility of Results 1 1 1
18. QSAR Models N/A
NR = not rated Sum 15 21
N/A = not applicable to abiotic
data
Overall Study Score 1.4 =High
Overall Score = Sum of Weighted Scores/Sum of Metric Weighting Factor
Medium

51

ED_002923_00002995-00051



Table C-8. Scoring Example for QSAR Data

 DomainNumber/ | yegic Number/Description

1. Test Substance 1. Test Substance Identity NR N/A N/A
2. Test Substance Purity NR N/A N/A
2. Test Design 3. Study Controls NR N/A N/A
4, Test Substance Stability NR N/A N/A
3. Test Conditions 5. Test Method Suitability NR N/A N/A
6. Testing Conditions NR N/A N/A
7. Testing Consistency NR N/A N/A
8. System Type and Design NR N/A N/A
4, Test Organisms?* 9. Test Organism - Degradation NR N/A N/A
10. Test Organism - Partitioning NR N/A N/A
5. Outcome 11. Outcome Assessment Methodology NR N/A N/A
Assessment 12. Sampling Methods NR N/A N/A
6. Confounding/ 13. Confounding Variables NR N/A N/A
Variable Control 14. Outcomes Unrelated to Exposure? NR N/A N/A
7. Data Presentation | 15. Data Reporting NR N/A N/A
and Analysis 16. Statlstlca.l Methods & Kinetic NR N/A N/A
Calculations
8. Other 17. Verification or Plausibility of Results 2 1 2
18. QSAR Models 1 1 1
Sum (of all metrics scored)®
Range of Overall Scores after using equation
Overall Score = 3 (Metric Score x Metric Weighting Factor)/> (Metric Weighting Factors)
High Medium Low

Notes:

? For the purposes of calculating an overall study score, the range of possible metric scores is 1 to 3 for each
metric, corresponding to high and low confidence. No calculations will be conducted if a study receives an
unacceptable rating (score of “4”) for any metric.

®The sum of weighting factors and the sum of the weighted scores will differ if some metrics are not scored (not
rated/ applicable).

NR: Not rated

N/A: Not applicable

24 This domain does not apply to abiotic studies.
25 This metric does not apply to abiotic studies.
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C.5 Data Quality Criteria
Table C-9. Serious Flaws that Would Make Fate Data Unacceptable for Use in the Fate

Assessment

Number/

_ Description
1. Test
Substance

Optimization of the list of serious flaws may occur after pilot calibration exercises.
IemEn. e

_ Description of Serious Flaw(s) in Data Source

The test substance identity could not be determined from the information

provided.

The nature and quantity of reported impurities were such that study results were
unduly influenced by one or more of the impurities.

2. Test Design

The study did not include or report control groups that consequently made the
study unusable (e.g., no positive control data for a non-guideline biodegradation
study with a novel media and/or inoculum, reporting 0% removal).

The vehicle (e.g., oil or carrier solvent) used in the study was likely to unduly
influence the study results.

There were problems with test substance stability, homogeneity, preparation, or
storage conditions that had an impact on concentration or dose estimates and
interfered with interpretation of study results.

3. Test
Conditions

The test method was not reported or not suitable for the test substance.

The testing conditions were not reported and sufficient data were not provided to
interpret results.

Testing conditions were not appropriate for the method (e.g., a biodegradation
study at temperatures that inhibit the microorganisms) resulting in serious flaws
that make the study unusable.

Critical exposure details across samples or study groups were not reported and
these omissions resulted in serious flaws that had a substantial impact on the
overall confidence, consequently making the study unusable.

Equilibrium was not established or reported preventing meaningful interpretation
of study results

OR

The system type and design (i.e., static, semi-static, and flow-through; sealed,
open) were not capable of appropriately maintaining substance concentrations
preventing meaningful interpretation of study results. These are serious flaws that
make the study unusable.

4. Test
Organisms

The test organism, species, or inoculum source was not reported.

10

The test organism was not reported.

5. Outcome
Assessment

11

The assessment methodology did not address or report the outcome(s) of
interest.

12

Serious uncertainties or limitations were identified in sampling methods of the
outcome(s) of interest and these were likely to have a substantial impact on the
results, resulting in serious flaws which make the study unusable.

6. Confounding
/ Variable
Control

13

There were sources of variability and uncertainty in the measurements and
statistical techniques or between study groups resulting in serious flaws that make
the study unusable.

14

Attrition or health outcomes were not reported and this omission was likely to
have a substantial impact on study results.

One or more study groups experienced disproportionate organism attrition or
health outcomes that influenced the outcome assessment.
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7. Data 15 The analytical method used was not suitable for detection of the test substance.

Presentation 16 Statistical methods or kinetic calculations used were likely to provide biased
and Analysis results.

Reported value was completely inconsistent with reference substance data,
17 related physical chemical properties, or analog data, or was otherwise
implausible, suggesting that an unidentified serious study deficiency exists.
18 The QSAR model did not have a defined endpoint, unambiguous endpoint
The model performance was not known or r? < 0.7, g* < 0.5 or SE > 0.3 (ECHA,
2016).

8. Other

Table C-10. Data Quality Criteria for Fate Data

Confidence Doscrivtion Selecte
Level (Score) P d Score

Metric 1: Test 5u;bs“ta'n' eidentity 'k

High The test substance was identified definitively (i.e., established nomenclature,
(score = 1) CASRN, or structure reported, including information on the specific form tested
[particle characteristics for solid-state materials, salt or base, valence state, isomer,
etc.] for materials that may vary in form, or submitting company’s code name with
supporting confirmatory documentation) and the specific form characterized,
where applicable.

Medium The test substance was identified by trade name or other internal designation, but
(score = 2) characterization details were omitted that could affect interpretation of study
results; however, the omission was not likely to have a substantial impact on the
study results.

Low The test substance was identified; however, it lacked specific characteristics such
(score = 3) as stereochemistry or valence state
OR

there were some uncertainties or conflicting information regarding test substance
identification or characterization that were likely to have a substantial impact on
the study results.
Unacceptable | The test substance identity could not be determined from the information

(score = 4) provided (e.g., nomenclature was unclear and CASRN or structure was not
reported). This is a serious flaw that makes the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

.Metrlc 2: Test suhstance purlty ; ~ . . . .
“Was the source Df the test substance reparted?' If the test substanc was sy thesued or Extracted (as part Df the
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High The source or purity of the test substance was reported or the test substance
(score = 1) identity and purity were verified by analytical means (chemical analysis, etc.)
OR
if the test substance was tested as part of a finished or formulated product, the full
chemical composition of the formulation was reported
AND
any observed effects were likely due to the nominal test substance itself (e.g.,
pure, analytical grade, technical grade test substance, or other substances in the
formulation were inert, or the other components were inert under the test
conditions).

Medium The test substance source was not reported
(score = 2) AND/OR
the test substance purity was low or not reported (e.g., lack of information on
hydration state of a compound introduces uncertainty into concentration
calculations); however, the omissions or identified impurities were not likely to
have a substantial impact on the study results.

Low The source and purity of the test substance were not reported or verified by
(score = 3) analytical means
OR

The test substance was synthesized or extracted and its identity was not verified by
analytical means (i.e., chemical analysis, etc.)

OR

identified impurities were likely to have a substantial impact on study results.

Unacceptable | The nature and quantity of reported impurities were such that study results were
(score = 4) unduly influenced by one or more of the impurities. These are serious flaws that
make the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

High A concurrent negative control, or blank group, toxicity control, and positive control
(score = 1) were included (where applicable)
AND

results from controls were within the ranges specified for test validity (or validity
criteria for equivalent or similar tests, if not a guideline test)

AND

a concurrent blank with vehicle (e.g., oil or carrier solvent) was included and the
vehicle was not likely to influence the study results (where applicable).

Medium Some concurrent control group details were not included; however, the lack of
(score = 2) data was not likely to have a substantial impact on study results
AND
the vehicle was not likely to influence the study results (where applicable).
Low Reported results from control group(s) were outside the ranges specified for test
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(score = 3) validity (or validity criteria for equivalent or similar tests, if not a guideline test)

OR

the vehicle was likely to have a substantial impact on study results.

Unacceptable | The study did not include or report crucial control groups that consequently made
(score = 4) the study unusable (e.g., no positive control for a biodegradation study reporting

0% removal)

OR

the vehicle used in the study was likely to unduly influence the study results. These

are serious flaws that make the study unusable.

Not rated/ The study did not require concurrent control groups.

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional

comments comments that may highlight study strengths or important elements such as
relevance]

‘{Metrlctl Test substance stabllltv . ~ ~ - ..
:‘:Dld the studv charactenzekand'acccrmmodate the test substance stabmty, homage elt _ reparatlon, and starage

High The test substance stability, homogeneity, preparation, and storage conditions
(score = 1) were reported (e.g., mixing temperature, stock concentration, stirring methods,
centrifugation or filtration), and were appropriate for the study (e.g., a test
substance known to degrade in light was stored in dark or amber bottles).

Medium The test substance stability, homogeneity, preparation or storage conditions were
(score = 2) not reported; however, these factors were not likely to influence the test
substance or were not likely to have a substantial impact on study results.
Low The test substance stability, homogeneity, preparation, and storage conditions
(score = 3) were not reported and these factors likely influenced the test substance or are

likely to have a substantial impact on the study results.

Unacceptable | There were problems with test substance stability, homogeneity, preparation, or
(score = 4) storage conditions that had an impact on concentration or dose estimates and
interfered with interpretation of study results. These are serious flaws that make

the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

Metric 5: Test method suitability

lWas the test methcd reparted and sultable fczr the test matenal? Was the target chemmal tested at

ngh The test method was smtable for the test substance

(score = 1) AND
the target chemical was tested at concentrations below its aqueous solubility
(when applicable).

Medium The test method was suitable for the test substance with minor deviations
(score = 2) AND/OR

nominal estimates of media concentrations were provided, but, the levels were not
measured or suitable to the study type or outcome(s) of interest
AND
these deviations or omissions were not likely to have a substantial impact on study
results.
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Low Applied target chemical concentrations were greater than the aqueous solubility
(score = 3) AND
the deviations were likely to have a substantial impact on the results.
Unacceptable | The test method was not reported or not suitable for the test substance. These
(score = 4) deviations or lack of information resulted in serious flaws that make the study
unusable.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]

fMetrlc 6: Testmg candltlons ... . . ~
;Wk re the fest CDndlthﬂS momtured repnrted : nd appmprlate for the study method (e g ]

range reported dlssalved orgamc atter aeration, total organic matter, pH or water hardness repcrted and
_maintained throughout the test)?
High Testing conditions were monitored, reported, and appropriate for the method. For
(score = 1) example, depending on the study, the following conditions were reported:

e aerobic/anaerobic conditions reported

e dissolved oxygen (DO) measured

e redox/electron activity (pE) parameters listed and/or anaerobic conditions
otherwise identified (e.g., sulfate reducing, methanogenic, etc.)

¢ pH buffer for studies on the fate of a substance that may exist in ionized
form(s) in the pH range of environmental relevance

e  For studies in aquatic environments, conditions reported separately for
both the water and sediment column

e  For studies in soil, soil type (location if available), moisture level, soil
particle size distribution, background SOM (soil organic matter) or OC
(organic carbon) content, CEC (cation exchange capacity) or soil pH, soil
name (e.g., USDA series)

Medium There were reported deviations or omissions in testing conditions (e.g.,

(score = 2) temperature was not constant or was not in a standard range for the test but,

results can be extrapolated to approximate appropriate temperatures); however,

sufficient data were reported to determine that the deviations and omissions were

not likely to have a substantial impact on study results.

Low Inappropriate test conditions for the study method (e.g., temperature fluctuations)
(score = 3) and the deviations were likely to have a substantial impact on the results.
Unacceptable | Testing conditions were not reported and data provided were insufficient to
(score = 4) interpret results
OR

testing conditions were not appropriate for the method (e.g., a biodegradation
study at temperatures that inhibit the microorganisms) resulting in serious flaws
that make the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance] ;
{,Metrlc 7 Testlng consmtency

Were test conditions establlshed to be mnsmtent across amples or studv gmup  Were multiple exposures
‘evaluated, where applicable?
High Test conditions were consistent across samples or study groups (i.e., same
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(score = 1) exposure method and timing, comparable particle size characteristics). The

conditions of the exposure were documented.
Medium There were minor inconsistencies in test conditions across samples or study groups

(score = 2) OR
some test conditions across samples or study groups were not reported, but these
discrepancies were not likely to have a substantial impact on study results.

Low There were inconsistencies in test conditions across samples or study groups that
(score = 3) are likely to have a substantial impact on results.

Unacceptable

Critical exposure details across samples or study groups were not reported and

(score = 4) these omissions resulted in serious flaws that had a substantial impact on the
overall confidence, consequently making the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional

comments comments that may highlight study strengths or important elements such as

relevan ce]
"Metrlc 8 System type and demgn*

ngh EqU|I|br|um was established. The system type and design (i.e., static, semi-static,

(score = 1) and flow-through; sealed, open) were capable of appropriately maintaining

substance concentrations.
Medium Equilibrium was not established or reported but this was not likely to have a

(score = 2) substantial impact on study results
OR
the system type and design (i.e., static, semi-static, and flow-through; sealed, open)
were not capable of appropriately maintaining substance concentrations or not
described but the deviation was not likely to have a substantial impact on study
results.

Low --
(score = 3)
Unacceptable Equilibrium was not established or reported preventing meaningful interpretation

(score = 4) of study results
OR
the system type and design (i.e., static, semi-static, and flow-through; sealed, open)
were not capable of appropriately maintaining substance concentrations
preventing meaningful interpretation of study results. These are serious flaws that
make the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional

comments comments that may highlight study strengths or important elements such as
relevance]

for number af 'mlcmnrgamsms, and any pre—cc«ndltmnmg or pre—adaptatmn pmcedures reported‘? Are the test .
‘orgamsm speme or muculum saurce mutlnely used for SImllar study types ar outcome(s) of interest? Were the

58

ED_002923_00002995-00058



High The test organism information or inoculum source were reported
(score = 1) AND
the test organism, species, or inoculum are routinely used for similar study types
and appropriate (e.g., aerobic microorganisms used for anaerobic biodegradation
study) for the study method or route.

Medium The test organism, species, or inoculum source were reported, but are not
(score = 2) routinely used for similar study types; however, the deviation was not likely to
have a substantial impact on study results.
Low The test organism, species, or inoculum source are not routinely used for similar
(score = 3) study types or were not appropriate for the evaluation of the specific outcome(s)

of interest or route (e.g., genetically modified strains uniquely susceptible or
resistant to one or more outcome of interest). In practice, this manifests as using
an inappropriate inoculum for the study method (e.g., polyseed capsules instead of
activated sludge from a publicly owned treatment works (POTW) for a ready
biodegradability test). OR

an inoculum that was pre-adapted to the test substance was used for a
biodegradation rate study

AND

no justification for selection of the test organism was provided. The deviation was
likely to have a substantial impact on study results.

Unacceptable | The test organism, species, or inoculum source were not reported.

(score = 4)

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]
*Metrn: 10: T est orgamsm partltmnmg

k specues routmely used for snmllar study tvpes or Gutcome(s) c»f mterest?
* For studies of partitioning

High Test organism information was reported, including species or sex, age, and starting
(score = 1) body weight (where applicable)
OR
the test organism was obtained from a reliable or commercial source
AND
the test organism or species is routinely used for similar study types.
Medium The test organism was obtained from a reliable or commercial source

(score = 2) OR
the test organism or species is routinely used for similar study types; however, one
or more additional characteristics of the organisms were not reported (i.e., sex,
health status, age, or starting body weight), but these omissions were not likely to
have a substantial impact on study results.

Low The test organism was not obtained from a reliable or commercial source
(score = 3) OR
the test organism or species is not routinely used for similar study types or was not
appropriate (i.e., species, life-stage) for the evaluation of the specific outcome(s) of
interest (e.g., genetically modified organisms, strain was uniquely susceptible or
resistant to one or more outcome of interest)
AND
no justification for selection of the test organism was provided. The deviations
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were likely to have a substantial impact on study results.

Unacceptable

The test organism information was not reported.

(score = 4)

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

ngh The outcome assessment methodology addressed or reported the intended
(score = 1) outcome(s) of interest.
Medium There were minor differences between the assessment methodology and the
(score = 2) intended outcome assessment (i.e. biodegradation rate not reported; however,
degradation products and a degradation pathway were determined)
OR
there was incomplete reporting of outcome assessment methods; however, such
differences or absence of details were not likely to be severe or have a substantial
impact on the study results.
Low Deficiencies in the outcome assessment methodology of the assessment or
(score = 3) reporting were likely to have a substantial impact on results.
Unacceptable | The assessment methodology did not address or report the outcome(s) of interest.
(score = 4) This is a serious flaw that makes the study unusable.
Not rated/
applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

Metric 12: Sampling adequacy

‘;Were‘the samplmg methods mcludmg tlmmg and frequencyi adequate for th outcome(s)‘ of intere ;

ngh The study reported the use of sampllng methods that address the outcome(s) of
(score = 1) interest, and used widely accepted methods/approaches for the chemical and
media being analyzed (e.g., sampling equipment, sample storage conditions)
AND
no notable uncertainties or limitations were expected to influence results.
Medium Minor limitations were identified in sampling methods of the outcome(s) of
(score = 2) interest were reported (i.e., the sampling intervals were such that a half-life or
other rate could be determined and/or pathways could be defined); however, the
limitations were not likely to have a substantial impact on results.
Low Details regarding sampling methods of the outcome(s) were not fully reported, and
(score = 3) the omissions were likely to have a substantial impact on study results

AND/OR
an accepted method/approach for the chemical and media being analyzed was not
used (e.g., inappropriate sampling equipment, improper storage conditions).

Unacceptable
(score = 4)

Serious uncertainties or limitations were identified in sampling methods of the
outcome(s) of interest and these were likely to have a substantial impact on the
results, resulting in serious flaws which make the study unusable.

Not rated/
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applicable

Reviewer’s
comments

[Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important elements
such as relevance]

Metrn: 1 Confoundmg varlables

. Were so’urces of varlablhty or uncertamty ncsted in the study? Dld conf ndmg dlfferences amang the study
groups i ﬂuence the outcome* assessment'r‘ " .

High
(score = 1)

Sources of varlablllty and uncertalnty in the measurements, and statistical
techniques and between study groups (if applicable) were considered and
accounted for in data evaluation

AND

all reported variability or uncertainty was not likely to influence the outcome
assessment.

Medium
(score = 2)

Sources of variability and uncertainty in the measurements and statistical
techniques and between study groups (if applicable) were reported in the study
AND

the differences in the measurements and statistical techniques and between study
groups were considered or accounted for in data evaluation with minor deviations
or omissions

AND

the minor deviations or omissions were not likely to have a substantial impact on
study results.

Low
(score = 3)

Sources of variability and uncertainty in the measurements and statistical
techniques and between study groups (if applicable) were not considered or
accounted for in data evaluation resulting in some uncertainty

AND

there is concern that variability or uncertainty was likely to have a substantial
impact on the results.

Unacceptable

There were sources of variability and uncertainty in the measurements and

(score = 4) statistical techniques or between study groups resulting in serious flaws that make
the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional

comments comments that may highlight study strengths or important elements such as

relevance]
“ ‘Metrlc 14 Outcomes unrelated tn exposur&
[Were t N

ngh There were muIt|pIe study groups, and there were no differences among the study
(score = 1) groups in organism attrition or health outcomes (i.e., unexplained mortality) that
influenced the outcome assessment.
Medium Attrition or health outcomes were not reported; however, this omission was not
(score = 2) likely to have a substantial impact on study results.
Low --
(score = 3)
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Unacceptable | Attrition or health outcomes were not reported and this omission was likely to
(score = 4) have a substantial impact on study results

OR

one or more study groups experienced disproportionate organism attrition or

health outcomes that influenced the outcome assessment (e.g., pH drastically

decreased for one treatment and resulted in pH effects versus effects from the

chemical being tested). This is a serious flaw that makes the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

High (score = 1) The target chemical and transformatlon product(s) concentrations (if reqmred),
extraction efficiency, percent recovery, or mass balance were reported

AND

analytical methods used were suitable for detection and quantification of the
target chemical and transformation product(s) (if required)

AND

for degradation studies, sufficient evidence was presented to confirm that parent
compound disappearance was not likely due to some other process

AND

the lipid content or the lipid-normalized bioconcentration factor (BCF) was
reported for BCF studies

AND

detection limits were sensitive enough to follow decline of parent and formation of
the metabolites; structures of metabolites were given. Volatile products were
trapped and identified.

Medium The target chemical and transformation product(s) concentrations, extraction
(score = 2) efficiency, percent recovery, or mass balance were not reported; however, these
omissions were not likely to have a substantial impact on study results
OR

the lipid content or lipid normalized BCF was not reported for BCF studies, but
these deficiencies or omissions were not likely to have a substantial impact on
study results.

Low (score = 3) | There was insufficient evidence presented to confirm that parent compound
disappearance was not likely due to some other process

OR

concentrations of the target chemical or transformation product(s), extraction
efficiency, percent recovery, or mass balance were not measured or reported,
preventing meaningful interpretation of study results
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OR

lipid normalized BCF and lipid content were not measured or reported, preventing
meaningful interpretation of study results

AND

these omissions were likely to have a substantial impact on study results.

Unacceptable

The analytical method used was not suitable for detection of the test substance.

(score = 4)

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

‘, Metrlc 16. Statist

ngh (score = 1)

relevance]

u:al methods

kmetlc calcu Iatlons

Statlstlcal methods or kinetic caIcuIatlons were clearly descrlbed and address the
dataset(s).

Medium
(score = 2)

Statistical analysis used an outdated, unusual, or non-robust method; however, the
study results were likely to be similar to those obtained using a current/ more
robust method

OR

kinetic calculations were not clearly described

AND

these differences were not likely to have a substantial impact on study results.

OR

No statistical analyses were conducted; however, sufficient data were provided to
conduct an independent statistical analysis.

Low (score = 3)

Statistical analysis or kinetic calculations were not conducted or were not
described clearly

AND

the lack of information was likely to have a substantial impact on study results.

Unacceptable

Statistical methods or kinetic calculations used were likely to provide biased

(score = 4) results. These are serious flaws that make the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

|

. Verification or Plausibi

fw;ere;the ;study, results reasonable? Was anythmg, nat,covemd,m ,the,a\:a,lu,atmnquestmns?,

High (score = 1)

Reported values were within expected range as defined by reference substance(s)
OR

reported values were consistent with related physical chemical properties (e.g.,
considering Kow, pKa, vapor pressure, etc.).

Medium
(score = 2)

The study results were reasonable

AND

the reported value was outside expected range, as defined by reference
substance(s) or in relation to related physical chemical properties (e.g., considering
Kow, vapor pressure, etc.); however, no serious study deficiencies were identified,
and the value was plausible.

Low (score = 3)

Due to limited information, evaluation of the reasonableness of the study results
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was not possible (i.e., reference substance(s) not used or physical-chemical
properties unknown and unable to be estimated).

Unacceptable

Reported value was completely inconsistent with reference substance data, related

(score = 4) physical chemical properties, analog data, or otherwise implausible, suggesting
that an unidentified serious study deficiency exists. These are serious flaws that
make the study unusable.

Not rated/

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional

comments comments that may highlight study strengths or important elements such as

relevance]

Metric 18. QSAR Models

Did the QSAR model have a‘ deﬁned unamblguaus endpmnt and appmpnate measures af gmdness—of ﬂt

: robuatness and predlctlwty, deﬁned by r > () 7 q°>05 and SE < 0 3 where r lS the torrelatlon coefﬁment q is

High (score = 1)

The QSAR model had a deflned, unamblguous endpomt

AND
the model performance was known and r? > 0.7, g*> > 0.5, and SE < 0.3 (ECHA,
2016).

Medium Model endpoint is broad (i.e., overall persistence)

(score = 2) AND/OR

non-transparent and difficult to reproduce methods were used to build the (Q)SAR
model (e.g. artificial neural networks using many structural descriptors).

Low (score = 3)

Algorithm is not publicly available to verify or reproduce the predictions
AND/OR
statistics on the external validation set are unavailable.

Unacceptable

The model performance was either not known or r* < 0.7, g* < 0.5 or SE > 0.3

(score = 4) (ECHA, 2016). These are serious flaws that make the study unusable.

Not rated/ A QSAR model was not reported.

applicable

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]
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APPENDIX D: DATA QUALITY CRITERIA FOR OCCUPATIONAL
EXPOSURE AND RELEASE DATA

D.1 Types of Environmental Release and Occupational Exposure
Data Sources

Environmental release and occupational exposure data and information may be found in a
variety of sources, and most are not found in controlled studies. The evaluation of this data and
information requires approaches that differ from evaluation of controlled studies. These
differences are inherently covered by the tables for the different sources (e.g., all tables in
section D.7). In these tables, some metrics are shown as not applicable and will not be scored.
Other metrics may have criteria that reflect differences in the documentation of background
information about the data or information, especially if the data or information are not
collected from a controlled study that is fully documented.

The data quality will be evaluated for five different types of data sources that contain
environmental release and occupational exposure data: (1) monitoring data from various
sources (e.g., journal articles, government reports, public databases); (2) release data from
various sources; (3) published models for exposures or releases; (4) completed exposure or risk
assessments; (5) and reports for data or information other than exposure or release data.
Definitions for these data types are shown below in Table D-1; note that these data types do
not include epidemiology sources that lack occupational exposure data.

Table D-1. Types of Occupational Exposure and Environmental Release Data Sources

Measured occupational exposures, which include, but not limited to,
Monitoring Data personal inhalation exposure monitoring, area/stationary airborne
concentration monitoring, and surface wipe sampling.

Measured or calculated quantities of chemical or chemical substance
Environmental Release Data released across a facility fence line into an environmental media or waste
management/disposal method.

Published Models for Exposures or | Published models used to calculate occupational exposures or

Releases environmental releases.
Completed exposure or risk assessments containing a broad range of data
Completed Exposure or Risk types (i.e., exposure concentrations, doses, estimated values, exposure
Assessments factors). Examples: ATSDR assessments, risk assessments completed by
other countries.
Reports for Data or Information Data sources used for data or information other than exposure or release
Other than Exposure or Release data, such as process description information. Example: Kirk-Othmer
Data Encyclopedia of Chemical Technology
Note:

ATSDR = Agency for Toxic Substances and Disease Registry
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D.2 Data Quality Evaluation Domains

The data sources will be evaluated against the following four data quality evaluation domains:
(1) reliability; (2) representativeness; (3) accessibility/clarity; (4) and variability and uncertainty.
These domains, as defined in Table D-2, address elements of TSCA Science Standards 26(h)(1)
through 26(h)(5).

Table D-2. Data Evaluation Domains and Definitions

Evaluation Domain |

The inherent property of a study or data, which includes the use of well-founded
Reliability scientific approaches, the avoidance of bias within the study or data collection design
and faithful study or data collection conduct and documentation (ECHA, 2011b).

The data reported address exposure scenarios (e.g., sources, pathways, routes,

Representativeness
receptors) that are relevant to the assessment.

Accessibility/Clarity The data and supporting information are accessible and clearly documented.
Variability and The data describe variability and uncertainty (quantitative and qualitative) or the
Uncertainty procedures, measures, methods, or models are evaluated and characterized.

D.3 Data Quality Evaluation Metrics

Table D-3 provides a summary of the quality metrics for each data type. EPA may adjust these
guality metrics as more experience is acquired with the evaluation tools to support fit-for-
purpose TSCA risk evaluations. If this happens, EPA will document the changes to the evaluation
tool.

Table D-3. Summary of Quallty Metrics for the Five Types of Data Sources

Type af Data .

k Sampling and analytical methodology; Geographic Scope; Applicability;
Temporal representativeness; Sample size; Metadata completeness

Monitoring Data / informing the Accessibility and Clarity domain; Metadata completeness
informing the Variability and Uncertainty domain
Methodology; Geographic Scope; Applicability; Temporal
Environmental 7 representativeness; Sample size; Metadata completeness informing the
Release Data Accessibility and Clarity domain; Metadata completeness informing the

Variability and Uncertainty domain
Methodology; Geographic Scope; Applicability; Temporal
representativeness; Metadata completeness informing the Accessibility

Published Models

for Exposures or Upto6 and Clarity domain; Metadata completeness informing the Variability
Releases . .
and Uncertainty domain
Completed Methodology; Geographic Scope; Applicability; Temporal
Exposure or Risk Upto7 representativeness; Sample Size; Metadata completeness informing the
Assessments Accessibility and Clarity domain; Metadata completeness informing the
Variability and Uncertainty domain
Reports for Data or Methodology; Geographic Scope; Applicability; Temporal
Information Other Up to 7 representativeness; Sample size; Metadata completeness informing the
than Exposure or Accessibility and Clarity domain; Metadata completeness informing the
Release Data Variability and Uncertainty domain

Notes:
e Number of Metrics Overall indicates the number of metrics across evaluation domains.
¢ Metadata are data that provide descriptive information about other data. Examples include the date of
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the data, the author and author’s affiliation of a report or study, and the type of exposure monitoring
sample (e.g., personal breathing zone sample).

D.4 Scoring Method and Determination of Overall Data Quality
Level

Appendix A provides information about the evaluation method that will be applied across the
various data/information sources being assessed to support TSCA risk evaluations. This section
provides details about the scoring system that will be applied to occupational exposure and
release data/information, including the weighting factors assigned to each metric score of each
domain.

Some metrics may be given greater weights than others, if they are regarded as key or critical
metrics, based on expert judgment (Moermond et al., 20163). Thus, EPA will use a weighting
approach to reflect that some metrics are more important that others when assessing the
overall quality of the data.

D.4.1 Weighting Factors

EPA developed the weighting factors by beginning with an even weight for each metric. In other
words, there are seven metrics for many data types; thus, each weighting factor began with a
value of 1. Then, EPA used expert judgement to determine the importance of a particular metric
relative to others. Following the prioritization of criteria, each metric was assighed a weighting
factor of 1 or 2, with the higher weighting factor (2) given to metrics deemed critical for the
evaluation.

EPA judged applicability and temporal representativeness to be the most important towards
overall confidence, and these two metrics were determined to be twice as important as other
metrics (weighting factors assighed a value of 2).

e Applicability is one of the most important metrics for occupational data because
occupational settings have a diverse set of determinants of exposure and release.
Therefore, when evaluating occupational data, it is important for EPA’s purposes that those
data capture as many of the determinants of exposure and release that apply to the
condition of use of interest as possible.

e Representativeness of current workplace practices is the other most important metric for
occupational data because industry and business practices are expected to change with
time. Therefore, when evaluating occupational data, it is important for EPA’s purposes that
those data represent current day practices.

Table D-4 summarizes the weighting factor for each metric, the range of possible scores for each
metric, and the range of resulting weighted scores, which are the products of the weighting
factor and the metric score, if all of the metrics are scored for a particular data type.
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Table D-4. Metric Weighting Factors and Range of Weighted Metric Scores for Scoring the
Quality of Environmental Release and Occupational Data

[ Metic | MetricScore | Weighted Metric Score

~ |  Factor | possiblevalues) |  values)
Reliability Methodology 1 1to3 1to3
Representativeness Applicability 2 1to3 2to6
Geographic Scope 1 1to3 1to3
Temporal 2 1to3 2t06
representativeness
Sample Size 1 1to3 1to3
Accessibility / Clarity | Metadata Completeness 1 1to3 1to3
Vanabth and Metadata Completeness 1 1to3 1to3
Uncertainty
Sum (if all metrics scored)? 9 -- 9 to 27
Range of Overall Scores, where 9/9=1;
Overall Score = 3(Metric Score x Metric Weighting Factor)/3(Metric Weighting 27/9=3
Factors)
Medium Range of overall
score=1to 3
Note:

2The sum of weighting factors and the sum of the weighted scores will differ if some metrics are not scored (not
applicable).

D.4.2 Calculation of Overall Study Score

To determine the overall study score, the first step is to multiply the score for each metric (1, 2,
or 3 for high, medium, or low confidence, respectively) by the appropriate weighting factor, as
shown in Table C-4, to obtain a weighted metric score. The weighted metric scores are then
summed and divided by the sum of the weighting factors (for all metrics that are scored) to
obtain an overall study score between 1 and 3. The equation for calculating the overall score is
shown below:

Overall Score (range of 1 to 3) = 5 (Metric Score x Weighting Factor)/> (Weighting Factors)

EPA/OPPT plans to use data with an overall confidence rating of High, Medium, or Low to
guantitatively or qualitatively support the risk evaluations, but does not plan to use data rated
Unacceptable. If any single metric for a data source has a score of Unacceptable, then the
overall confidence of the data is automatically rated with an overall confidence score of 4. An
Unacceptable score means that serious flaws are noted in the domain metric that consequently
make the data unusable (or invalid). There is no need to calculate weighted scores for metrics
that score less than four when serious flaws are identified in one of the metrics, which receives
a score of four. Therefore, Table D-4 does not include metric scores of four.
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If any metric is not applicable to a data set, that metric is not rated. In that case, the metric is
not included in the scoring. In the case that the source type contains more than one data set or
information element, the reviewer provides an overall confidence score for each data set or
information element that is found in the source. Therefore, it is possible that a source may have
more than one overall quality/ confidence score.

Table D-5 provides an example of scoring when a particular metric is not rated. In this example,
the sample size metric under the representativeness domain is not applicable for published
models.

Detailed tables showing quality criteria for the metrics are provided in Tables D-10 through D-19
for each data type, including separate tables which summarize the serious flaws which would
make the data unacceptable for use in the environmental release and occupational exposure
assessment.

Table D-5. Scoring Example for Published Models where Sample Size is Not Applicable

Metric | Metric

Reliability Methodology 2 1
Representativeness Applicability 1 2
Geographic Scope 2 1
Temporal 1 )
representativeness
Sample Size NR N/A
Accessibility / Clarity Metadata Completeness 2 1
Variability and Uncertainty Metadata Completeness 3 1 3
Sum= 8 Sum= 13
Range of Overall Scores, where 13/8=1.6
Overall Score = 3(Metric Score x Metric Weighting Factor)/3(Metric Weighting
Factors)
1.6
(High)
Notes:

N/A: Not applicable
NR: Not rated

D.5 Data Sources Frequently Used in Occupational Exposure and
Release Assessments

A key component in many of the metric criteria is if the methodology is sound and widely
accepted (i.e., from a source generally using sound methods and/or approaches). Table D-7
provides examples of data sources that EPA frequently uses to support the data needs of
occupational exposure and release assessments. EPA notes that some data sources may use or
include data or information that are not of high quality but are still acceptable (e.g., medium or
low quality) for use in risk evaluation. The methodologies in the individual studies under review
will still be assessed in relation to chemical- and scenario- specific considerations. Thus, the data
source may still receive quality scores ranging from Unacceptable to High even though the data
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source used a methodology from a source commonly known to use sound methods and/or
approaches. EPA may determine standard quality ratings for some of these sources as more
experience is acquired with TSCA risk evaluations.

Table D-6. Examples of Data Sources Frequently Used in Occupational Exposure and Release
Data

Data source |

U.S. EPA Chemical Data Reporting (CDR)
High Production Volume (HPV) Challenge Submissions

Extra HPV Program Submissions

EPA Existing Chemicals Engineering Files

EPA Generic Scenarios

Toxics Release Inventory (TRI)

National Emissions Inventory (NEI)

Office of Water

Office of Air

Office of Enforcement and Compliance Assistance Sector Notebooks
AP-42

Other EPA Programs (e.g., Design for Environment)

Occupational Safety and Health Administration (OSHA)

National Institute of Occupational Safety and Health (NIOSH)

American Conference of Governmental Industrial Hygienists (ACGIH)

Agency for Toxic Substances and Disease Registry (ATSDR)

Other federal agencies (e.g., Department of Defense, Department of Energy)

Organisation for Economic Co-operation and Screening Information Dataset (SIDS)
Development (OECD)

Emission Scenario Documents (ESDs)

Other Programs

Environment Canada Canadian Pollution Prevention Information Clearinghouse

Other Programs

U.S. Census Bureau North American Industry Classification System (NAICS) Definitions

County Business Patterns

Annual Survey of Manufacturers

Current Industrial Reports

Economic Census

Bureau of Labor Statistics (BLS)

States (e.g., North Carolina Division of Pollution Prevention and Environmental Assistance)

Kirk-Othmer Encyclopedia of Chemical Technology
Hazardous Substances Data Bank (HSDB)
National Library of Medicine’s HazMap

Note: The list in this table is not intended to be comprehensive but to show examples used by EPA/OPPT in the
past.
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D.6 Data Extraction Templates to Assist the Data Quality
Evaluation

The reviewer will extract the data or information element from the source into the data
extraction table. Tables D-7, D-8, and D-9 are examples of data extraction and evaluation
templates. The tables consist of the key data needs elements for occupational exposures and
environmental releases, which accompany the inclusion criteria for full text screening as shown
in the TSCA problem formulation documents, and also the evaluation elements described
above.

For each data quality evaluation metric, the reviewer will document relevant metadata in the

metadata column and then provide a score, or a notation of not rated or not applicable, in the
scoring column based on the quality criteria of the metrics provided in Tables D-11 through D-
20. Metadata are data or information that describe the collected data and include, but are not
limited to, the following:

e Number of samples collected by authors in a monitoring study;

e Number of sites or workers included in a survey;

o Full bibliographic information of the data source;

o Date of the data source; and

o Date of the data within the data source (for example, an article published in 2015 may
cite data from 2000).

After scorings are complete, the reviewer calculates the overall confidence score and provides
the corresponding bin {(High, Medium, Low, or Unacceptable). If the source contains more than
one data or information element, the reviewer provides an overall confidence rating for each
data or information element that is found in the source. Therefore, it is possible that a source
may have more than one data or information set or type and associated overall confidence
scores.

72

ED_002923_00002995-00072



Table D-7. Data Extraction and Evaluation Template for General Life Cycle and Facility Data

Data Source (HERO ID)

General Life Cycle and
Facility Data (note:
these apply to both
occupational
exposures and
environmental

Life Cycle Stage

Life Cycle Description (Subcategory of Use)

Process Description

Total Annual U.S. Volume (and % of PV)

Number of Sites

releases) Batch Size
Operating Days per Year and Batches per Day
Site Daily Throughput
Possible Physical Form
Chemical Concentration
Data Quality Domain 1: Reliability
Evaluation

Methodology

Score

Associated Meta Data and Rationale for Score

Domain 2: Representativeness

Geographic Scope

Score

Associated Meta Data and Rationale for Score

Applicability

Score

Associated Meta Data and Rationale for Score

Temporal representativeness

Score

Associated Meta Data and Rationale for Score

Sample Size

Score

Associated Meta Data and Rationale for Score

Domain 3. Accessibility / Clarity

Metadata Completeness

Score

Associated Meta Data and Rationale for Score

Domain 4. Variability and Uncertainty

Metadata Completeness

Score

Associated Meta Data and Rationale for Score

Overall Confidence Score
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Table D-8. Data Extraction and Evaluation Template for Occupational Exposure Data

Data Source (HERO ID)

Occupational Exposure | Life Cycle Stage

Data Physical Form
Route of Exposure
Exposure Concentration (Unit)
Number of Samples
Number of Sites
Type of Measurement (e.g., TWA, STEL) or Method (e.g., modeling)
Worker Activity (or source of exposure if stationary sampling) or Job Description
Number of Workers
Type of Sampling (e.g., personal - pump/ passive, stationary)
Sampling Location/ Key Environmental Factors (e.g., temperature, humidity)
Exposure Duration
Exposure Frequency
Bulk and Dust Particle Size Distribution
Engineering Control & % Exposure Reduction
Personal Protective Equipment (PPE)
Analytic Method
Data Quality Domain 1: Reliability
Evaluation

Methodology Score
Associated Meta Data and Rationale for Score

Domain 2: Representativeness

Geographic Scope Score

Associated Meta Data and Rationale for Score

Applicability Score
Associated Meta Data and Rationale for Score

Temporal representativeness Score

Associated Meta Data and Rationale for Score

Sample Size Score

Associated Meta Data and Rationale for Score

Domain 3. Accessibility / Clarity

Metadata Completeness Score

Associated Meta Data and Rationale for Score

Domain 4. Variability and Uncertainty

Metadata Completeness Score

Associated Meta Data and Rationale for Score

Overall Confidence Score
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Table D-9. Data Extraction and Evaluation Template for Environmental Release Data

Data Source (HERO ID)

Environmental Release | Life Cycle Stage
Data

Release Source (at the process- or unit-level with the type of waste)

Disposal / Treatment Method

Environmental Media

Release or Emission Factor

Release Estimation Method

Daily and Annual Release (kg/day)
Quantity (kg/yr)

Release Days per Year

Number of Sites
Waste Treatment Method

Pollution Prevention / Control & %Efficiency

Data Quality Domain 1: Reliability
Evaluation

Methodology Score
Associated Meta Data and Rationale for Score

Domain 2: Representativeness

Geographic Scope Score

Associated Meta Data and Rationale for Score

Applicability Score
Associated Meta Data and Rationale for Score

Temporal representativeness Score

Associated Meta Data and Rationale for Score

Sample Size Score

Associated Meta Data and Rationale for Score

Domain 3. Accessibility / Clarity

Metadata Completeness Score

Associated Meta Data and Rationale for Score

Domain 4. Variability and Uncertainty

Metadata Completeness Score

Associated Meta Data and Rationale for Score

Overall Confidence Score
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D.7 Data Quality Criteria

This section presents tables showing quality criteria for the metrics for each data type, including
separate tables which summarize the serious flaws which would make the data unacceptable
for use in the environmental release and occupational exposure assessment. The overall data
confidence level is automatically rated as Unacceptable if any single metric for a data set has a
score of 4, or serious flaws that would make the data unusable (or invalid) for the
environmental release and occupational exposure assessment. If the source type contains more
than one data set or information element, the review provides an overall confidence score for
each data set or information element that is found in the source. Therefore, it is possible that a
source may have more than one overall quality/ confidence score.

D.7.1 Monitoring Data

The general approach for setting the criteria for an unacceptable rating is to only assign an
unacceptable rating when EPA can confirm that the data or information is unacceptable. If the
data source lacks documentation of needed metadata, EPA will not rate the metric as
unacceptable but will rate it as low. The reason for this approach is to avoid omitting potentially
valid data or information since occupational exposure and release data are often sparse. EPA
will not use data/information that exhibit serious flaws as described in Table D-10.

Table D-10. Serious Flaws that Would Make Monitoring Data Unacceptable for Use in the
Environmental Release and Occupational Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

Reliability

Sampling and
Analytical
Methodology

Sampling or analytical methodology is specified and EPA has
information that indicates the methodology is unacceptable.

Representativeness

Geographic Scope

This metric does not have an unacceptable criterion since no
geographic location is known to have unacceptable data.

The data are from an occupational or non-occupational scenario that

Applicability does not apply to any occupational scenario within the scope of the
risk evaluation.
Known factors (e.g., new and completely different process or
Temporal (e.g. P y P

representativeness

equipment) are so different as to make outdated information
unacceptable.

Sample Size

This metric does not have an unacceptable criterion.

Accessibility / Clarity

Metadata
Completeness

Monitoring data do not include any needed metadata to understand
what the data represent and are not usable in the risk evaluation.

Variability and
Uncertainty

Metadata
Completeness

This metric does not have an unacceptable criterion.
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Table D-11. Evaluation Criteria for Monitoring Data

Confidence Descrintion Selecte
Level [Score) P d Score

1. Sampling and Analytical Methodology

High Sampling or analytical methodology is an approved OSHA or NIOSH method or is well
(score = 1) described and found to be equivalent to approved OSHA or NIOSH methods.
. Sampling or analytical methodology is not equivalent to an approved OSHA or NIOSH
Medium . . L .
method and EPA review of information indicates the methodology is acceptable.
(score = 2) . . .
Differences in methods are not expected to lead to lower quality data.
Low Sampling or analytical methodology is not specified.
(score = 3)
Unacceptabl | Sampling or analytical methodology is specified and EPA has information that
e (score =4) | indicates the methodology is unacceptable.
. , [Document concerns, uncertainties, limitations, and deficiencies and any additional
Reviewer’s . .
comments that may highlight study strengths or important elements such as
comments
relevance]

High The data are from the United States and are representative of the industry being
(score = 1) evaluated.
Medium The data are .from. an OECD c.ountry. other than the.U.S., and Iocality.-s;?ecifi.c factors
(score = 2) (e.g., potential differences in regulatory occupational exposure limits, industry/
process technologies) may impact exposures relative to the U.S.
The data are from a non-OECD country, and locality-specific factors (e.g., potentially
Low greater differences in regulatory occupational exposure limits, industry/ process
(score = 3) technologies) may impact exposures relative to the U.S., or the country of origin is
not specified.
Unacceptabl | This metric does not have an unacceptable criterion since no geographic location is
e (score =4) | known to have unacceptable data.
Reviewer’s [Document concerns, t{nce'rtainties, limitations, a/"rd deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

Metric 3. Applicability

High The data are for an occupational scenario within the scope of the risk evaluation.
(score = 1)
Medium The (.iata are for an occuPationaI scgnar.io that is similar to an o.ccupational sce.nario
(score = 2) within the scope of the risk evaluation, in terms of the type of industry, operations,
and work activities.
Low The da.ta ar.e for a non-occupation.al scenari(? that is similar to an occupational .
(score = 3) :sce.na.rlo within the scope of.the risk evaluation, such as a consumer DIY scenario that
is similar to a worker scenario.
Unacceptabl | The data are from an occupational or non-occupational scenario that does not apply
e (score =4) | to any occupational scenario within the scope of the risk evaluation.
[Document concerns, uncertainties, limitations, and deficiencies and any additional
comments that may highlight study strengths or important elements such as
Reviewer’s | relevance]
comments
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Metric 4. Temporal representativeness

High The operations, equipment, and worker activities associated with the data are
(score = 1) expected to be representative of current operations, equipment, and activities. The
monitoring data were collected after the most recent permissible exposure limit (PEL)
establishment or update or are generally, no more than 10 years old, whichever is
shorter. If no PEL is established, the data are no more than 10 years old. Metadata on
the operations, equipment, and worker activities associated with the data show that
the data should be representative of current operations, equipment, and activities.
Medium Operations, equipment, and worker activities are expected to be reasonably
(score = 2) representative of current conditions. The monitoring data were collected after the
most recent PEL establishment or update but are generally more than 10 years old. If
no PEL is established, the data are more than 10 years but generally, no more than 20
years old.
Low Metadata on the operations, equipment, and worker activities associated with the
(score = 3) data show that the data agree representative of outdated operations, equipment, and
activities rather than current operations, equipment, and worker activities. The data
were collected before the most recent PEL establishment or update or are more than
20 years old if no PEL is established.
Unacceptabl | Known factors (e.g., new and completely different process or equipment) are so
e (score = 4) | different as to make outdated information unacceptable.
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]
High Statistical distribution of samples is fully characterized.
(score = 1)
Medium Distribution of samples is characterized by a range with uncertain statistics.
(score = 2)
Low Distribution of samples is qualitative or characterized by no statistics.
(score = 3)
Unacceptabl | This metric does not have an unacceptable criterion.
e (score = 4)
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

High Monitoring data include all associated metadata, including sample types, exposure
(score = 1) types, sample durations, exposure durations worker activities, and exposure
frequency.
Medium Monitoring data include most critical metadata, such as sample type and exposure
(score = 2) type, but lacks additional metadata, such as sample durations, exposure durations,
exposure frequency, and/or worker activities.
Low Monitoring data include sample type (e.g., personal breathing zone) but no other
(score = 3) metadata.
Unacceptabl | Monitoring data do not include any needed metadata to understand what the data
e (score =4) | represent and are not usable in the risk evaluation.
Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]
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High The monitoring study addresses variability in the determinants of exposure for the
(score = 1) sampled site or sector. The monitoring study addresses uncertainty in the exposure
estimates or uncertainty can be determined from the sampling and analytical
method.

Medium The monitoring study provides only limited discussion of the variability in the
(score = 2) determinants of exposure for the sampled site or sector. The monitoring study
provides only limited discussion of the uncertainty in the exposure estimates.

Low The monitoring study does not address variability or uncertainty.
(score = 3)
Unacceptabl | This metric does not have an unacceptable criterion.
e (score = 4)
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]
Notes:

OSHA = Occupational Safety and Health Administration

NIOSH = National Institute for Occupational Safety and Health
OECD = Organisation for Economic Co-operation and Development
PEL = Permissible exposure limit
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D.7.2 Environmental Release Data

The general approach for setting the criteria for an unacceptable rating is to only assign an
unacceptable rating when EPA can confirm that the data or information is unacceptable. If the
data source lacks documentation of needed metadata, EPA will not rate the metric as
unacceptable but will rate it as low. The reason for this approach is to avoid omitting potentially
valid data or information since occupational exposure and release data are often sparse. EPA
will not use data/information from data sources that exhibit serious flaws as described in Table

D-12.

Table D-12. Serious Flaws that Would Make Environmental Release Data Unacceptable for
Use in the Environmental Release Assessment

Optimization of the list of serious flaws may occur after calibrating evaluation tool during pilot

exercise.

Reliability

Methodology

The release data methodology is specified and EPA has information
that indicates the methodology is unacceptable.

Representativeness

Geographic Scope

This metric does not have an unacceptable criterion since no
geographic location is known to have unacceptable data.

The release data are from an occupational or non-occupational

Applicability scenario that does not apply to any occupational scenario within the
scope of the risk evaluation.
Known factors (e.g., new and completely different process or
Temporal (e-g. P y P

representativeness

equipment) are so different as to make outdated information
unacceptable.

Sample Size

EPA has information that indicates the samples are not expected to
represent the assessed release.

Accessibility / Clarity

Metadata
Completeness

Release data do not include any needed metadata to understand
what the data represent and are not usable in the risk evaluation.

Variability and
Uncertainty

Metadata
Completeness

This metric does not have an unacceptable criterion.
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Table D-13. Evaluation Criteria for Environmental Release Data

Confidence Do crintion Selecte
Level [Score) p d Score

High

The release data methodology is known or expected (see section D.5 and Table D-6)
(score = 1) to be accurate and is known to cover all release sources at the site.
Medium The release data methodology is known or expected to be accurate (e.g., see section
(score = 2) D.5 and Table D-6) but may not cover all release sources at the site.
Low The release data methodology is not specified.
(score = 3)
Unacceptabl | The release data methodology is specified and EPA has information that indicates the
e (score =4) | methodology is unacceptable.
Reviewer's [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments that may highlight study strengths or important elements such as
comments
relevance]

Metric 2. Geographic Scope

High The data are from the United States and are representative of the industry being
(score = 1) evaluated.
Medium The data are from z.m OECD c0l.mtry other than thfe l.J.S., a.nd.local.ity-specific factors
(score = 2) (e.g., potential differences in regulatory emission limits, industry/ process
technologies) may impact releases relative to the U.S.
Low The daFa are from a r.10n-OECD .country, and Iocz?\lit.y-sp.eci.fic factors may impact (e.g.,
(score = 3) potentially greater differences in regulatory emission limits, industry/ process
technologies) releases relative to the U.S., or the country of origin is not specified.
Unacceptabl | This metric does not have an unacceptable criterion since no geographic location is
e (score =4) | known to have unacceptable data.
Reviewer's [Document concerns, t{nce'rtainties, limitations, a/"rd deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

Metric 3. Applicability

High
(score = 1)

High The release data are for an occupational scenario within the scope of the risk
(score = 1) evaluation.
Medium The rel.easg d.ata are for an occupétional sce.nari(.) that is similar to an ocfcupational
(score = 2) scenario within the scope of the risk evaluation, in terms of the type of industry,
operations, and work activities.
Low The rel.easg d.ata are for a non-oc<I:upationaI .scenario that is similar to an occupétional
(score = 3) scenario within the scope of the risk evaluation, such as a consumer DIY scenario that
is similar to a worker scenario.
Unacceptabl | The release data are from an occupational or non-occupational scenario that does not
e (score =4) | apply to any occupational scenario within the scope of the risk evaluation.
Reviewer's [Document concerns, gnce'rtainties, limitations, a/"rd deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

The operations, equipment, and worker activities associated with the data indicate
that the data should to be representative of current operations, equipment, and
activities. The release data were collected after the most recent federal regulatory

ED_002923_00002995-00081

81



action (e.g., NESHAP for air release or effluent limit guideline (ELG) for water release)
or update or are no more than 10 years old, whichever is shorter. If no federal
regulation is established, the data are generally no more than 10 years old.

Medium The release data were collected after the most recent federal regulatory action or
(score = 2) update but are generally, more than 10 years old. If no federal regulation is
established, the data are more than 10 years but no more than 20 years old.
However, operations, equipment, and worker activities are expected to be reasonably
representative of current conditions.
Low The data were collected before the most recent federal regulatory action or update
(score = 3) or are more than 20 years old if no federal regulation is established. The operations,
equipment, and worker activities are not available or indicate that the associated data
are expected to be outdated.
Unacceptabl | Known factors (e.g., new and completely different process or equipment) are so
e (score = 4) | different as to make outdated information unacceptable.
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

High Statistical distribution of samples is fully characterized. Sample size is sufficiently
(score = 1) representative.
Medium Distribution of samples is characterized by a range with uncertain statistics. It is
(score = 2) unclear if analysis is representative.
Low Distribution of samples is qualitative or characterized by no statistics.
(score = 3)
Unacceptabl | EPA has information that indicates the samples are not expected to represent the
e (score =4) | assessed release.
Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

bility Uncertainty

High Release data include all associated metadata, including release media; process, unit
(score = 1) operation, or activity that is the source of the release; and release frequency.
Medium Release data include most critical metadata, including release media and release
(score = 2) frequency, but lacks additional metadata, such as process, unit operation, and/or
activity that is the source of the release.
Low Release data include release media but no other metadata.
(score = 3)
Unacceptabl | Release data do not include any needed metadata to understand what the data
e (score =4) | represent and are not usable in the risk evaluation.
Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

The release data study addresses variability in the determinants of release. The

High
(score = 1) release data study addresses uncertainty in the release results.
Medium The release data study provides only limited discussion of the variability in the
(score = 2) determinants of release. The release data study provides only limited discussion of
the uncertainty in the release results.
Low The release data study does not address variability or uncertainty.
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(score = 3)
Unacceptabl | This metric does not have an unacceptable criterion.
e (score = 4)

Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional

comments comments that may highlight study strengths or important elements such as
relevance]

Notes:

DIY = Do it yourself

ELG = Effluent limit guideline

NESHAP = National Emissions Standards for Hazardous Air Pollutants
OECD = Organisation for Economic Co-operation and Development
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D.7.3 Published Models for Environmental Releases or Occupational Exposures

The general approach for setting the criteria for an unacceptable rating is to only assign an
unacceptable rating when EPA can confirm that the data or information is unacceptable. If the
data source lacks documentation of needed metadata, EPA will not rate the metric as
unacceptable but will rate it as low. The reason for this approach is to avoid omitting potentially
valid data or information since occupational exposure and release data are often sparse. EPA
will not use data/information from data sources that exhibit serious flaws as described in Table
D-14.

Table D-14. Serious Flaws that Would Make Published Models Unacceptable for Use in the
Environmental Release and Occupational Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

Mathematical equations of the model have significant errors,
Reliability Methodology parameters use erroneous values, or the model is based on flawed
logic.

This metric does not have an unacceptable criterion since no
geographic location is known to have unacceptable data.

The model is not applicable and cannot be adapted to any
occupational scenario within the scope of the risk evaluation.
Known factors (e.g., new and completely different process or
equipment) are so different as to make outdated information
unacceptable.

Representativeness | Geographic Scope

Applicability

Temporal
representativeness

S . Metadata The model is a “black box” and provides no documentation or clarity
Accessibility / Clarity . .
Completeness of its approaches, equations, and parameter values.
Variability and Metadata This metric does not have an unacceptable criterion.
Uncertainty Completeness
84
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Table D-15. Evaluation Criteria for Published Models

EPA will consult with the Guidance on the Development, Evaluation, and Application of
Environmental Models (U.S. EPA, 2009) when evaluating models and modeling data types.

Confidence Bacctintion Selecte
Level (Score) P d Score

Metrie 1. Methodolosy =~

The model is free of mathematical errors and is based on scientifically sound
approaches or methods. Equations and choice of parameter values are appropriate
for the model’s application (note: peer review may address appropriate application).

High
(score = 1)

The model is free of mathematical errors and is based on scientifically sound
Medium approaches or methods. However, equations and choice of parameter values are not
(score = 2) fully described and some equations and/or parameter values may not be appropriate
for the model’s application.
Low The model is free of mathematical errors. However, the model makes assumptions or
(score = 3) uses parameter values that lead to significant uncertainties.
Unacceptabl | Mathematical equations of the model have significant errors, parameters use
e (score =4) | erroneous values, or the model is based on flawed logic.
[Document concerns, uncertainties, limitations, and deficiencies and any additional
comments that may highlight study strengths or important elements such as
relevance]

Reviewer’s
comments

Ogra

High The data are from the United States and are representative of the industry being
(score = 1) evaluated.
The data are from an OECD country other than the U.S., and locality-specific factors
(e.g., potential differences in regulatory occupational exposure or emission limits,
industry/ process technologies) may impact exposures or releases relative to the U.S.
The data are from a non-OECD country, and locality-specific factors (e.g., potentially

Low greater differences in regulatory occupational exposure or emission limits, industry/
(score = 3) process technologies) may impact exposures or releases relative to the U.S., or the
country of origin is not specified.
Unacceptabl | This metric does not have an unacceptable criterion since no geographic location is
e (score =4) | known to have unacceptable data.
[Document concerns, uncertainties, limitations, and deficiencies and any additional
comments that may highlight study strengths or important elements such as
relevance]

Metric 3. Applicability

The model can be appropriately applied to an occupational scenario within the scope

Medium
(score = 2)

Reviewer’s
comments

High of the risk evaluation.
(score = 1)
Medium Not applicable: this domain is dichotomous: applicable or not applicable.
(score = 2)
Low Not applicable: this domain is dichotomous: applicable or not applicable.

(score = 3) Can a poor fit model be used?
Unacceptabl | The model is not applicable and cannot be adapted to any occupational scenario
e (score =4) | within the scope of the risk evaluation.

Reviewer's | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments | comments that may highlight study strengths or important elements such as
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High The model is based on operations, equipment, and worker activities expected to be
(score = 1) representative of current conditions. The model is based on data that are generally
no more than 10 years old.
Medium The model is based on data that are generally more than 10 years but no more than
(score = 2) 20 years old. However, the model is based on operations, equipment, and worker
activities are expected to be reasonably representative of current conditions.
Low The model is based on data that are more than 20 years old. The model is based on
(score = 3) operations, equipment, and worker activities that are expected to be outdated.
Unacceptabl | Known factors (e.g., new and completely different process or equipment) are so
e (score = 4) | different as to make outdated information unacceptable.
Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]

High Model approach, equations, and choice of parameter values are transparent and clear
(score = 1) and can be evaluated. Rationale for selection of approach, equations, and parameter
values is provided.
Medium Model approach, equations, and choice of parameter values are transparent.
(score = 2) However, rationale for selection of approach, equations, and parameter values is not
provided.
Low The model documentation describes the approach and parameters, but the equations
(score = 3) and/or selection of parameter values are not provided. Rationale for modeling
approach and parameter value selection is not provided.
Unacceptabl | The modelis a “black box” and provides no documentation or clarity of its
e (score =4) | approaches, equations, and parameter values.
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

The model characterizes variability and uncertainty in the results.

High
(score = 1)
Medium The model has limited characterization of the variability of parameter values. The
(score = 2) model has limited characterization of the uncertainty in the results.
Low The model does not characterize variability or uncertainty.
(score = 3)
Unacceptabl | This metric does not have an unacceptable criterion.
e (score = 4)
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]
Note:

OECD = Organisation for Economic Co-operation and Development
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D.7.4 Data/Information from Completed Exposure or Risk Assessments

The general approach for setting the criteria for an unacceptable rating is to only assign an
unacceptable rating when EPA can confirm that the data or information is unacceptable. If the
data source lacks documentation of needed metadata, EPA will not rate the metric as
unacceptable but will rate it as low. The reason for this approach is to avoid omitting potentially
valid data or information since occupational exposure and release data are often sparse. EPA
will not use data/information from data sources that exhibit serious flaws as described in Table
D-16.

Table D-16. Serious Flaws that Would Make Data/Information from Completed Exposure or
Risk Assessments Unacceptable for Use in the Environmental Release and Occupational
Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

The assessment or report uses data or techniques or methods that
are not consistent with the best available science. Assumptions,
extrapolations, measurements, and models are not appropriate.
There appears to be mathematical errors or errors in logic.

Reliability Methodology

This metric does not have an unacceptable criterion since no
geographic location is known to have unacceptable data.

The assessment is from an occupational or non-occupational
Applicability scenario that does not apply to any occupational scenario within the
scope of the risk evaluation.

Known factors (e.g., new and completely different process or
equipment) are so different as to make outdated information
unacceptable.

Representativeness | Geographic Scope

Temporal
representativeness

Sample Size This metric does not have an unacceptable criterion.
o . Metadata Assessment or report does not document its data sources,
Accessibility / Clarity .
Completeness assessment methods, and assumptions.
Variability and Metadata This metric does not have an unacceptable criterion.
Uncertainty Completeness
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Table D-17. Evaluation Criteria for Data/Information from Completed Exposure or Risk
Assessments

Confidence Besctintion Selecte
Level [Score) i d Score

essment or report uses high quality data and/or techniques or sound methods
High that ar.e from a fr.equenfcly used source (e.g.,. European Union or OECD reports, NIOSH
(score = 1) HHEs, journal articles, Kirk-Othmer; see section D.5 and Table D-6) and are generally
accepted by the scientific community, and associated information does not indicate
flaws or quality issues.
Medium The assessment or report uses high quality data and/(?r techniques o.r sound methods
(score = 2) fcha.t are not from a frfeqlfently used source, and associated information does not
indicate flaws or quality issues.
Low The data, data sources, and/or techniques or methods used in the assessment or
(score = 3) report are not specified.
The assessment or report uses data or techniques or methods that are not consistent
Unacceptabl | with the best available science. Assumptions, extrapolations, measurements, and
e (score =4) | models are not appropriate. There appears to be mathematical errors or errors in
logic.
Reviewer's [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments that may highlight study strengths or important elements such as
comments
relevance]

High The data are from the United States and are representative of the industry being
(score = 1) evaluated.
Medium The data are. fror’p an OECD.country other than the uU.S., and Iocality-spfeci.fic fa.ctf)rs
(score = 2) (e.g., potential differences in regulatory occupational exposure or emission limits,
industry/ process technologies) may impact exposures or releases relative to the U.S.
The data are from a non-OECD country, and locality-specific factors (e.g., potentially
Low greater differences in regulatory occupational exposure or emission limits, industry/
(score = 3) process technologies) may impact exposures or releases relative to the U.S. or the
country of origin is not specified.
Unacceptabl | This metric does not have an unacceptable criterion since no geographic location is
e (score =4) | known to have unacceptable data.
Reviewer's [Document concerns, gnce'rtainties, limitations, a/"rd deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

Metric 3. Applicability

Metric 4. Temporal representativeness
High
(score = 1)

High The assessment is for an occupational scenario within the scope of the risk evaluation.
(score = 1)
Medium The as§essr.ne.nt is for an occupatiQnaI scena.rio that is similar to an occu.pational
(score = 2) scenario within the scope of the risk evaluation, in terms of the type of industry,
operations, and work activities.
Low The as§essr.ne.nt is for a non-occu;?ational scgnario that is similar to an occupatif)nal
(score = 3) scenario within the scope of the risk evaluation, such as a consumer DIY scenario that
is similar to a worker scenario.
Unacceptabl | The assessment is from an occupational or non-occupational scenario that does not
e (score =4) | apply to any occupational scenario within the scope of the risk evaluation.
Reviewer’s [Document concerns, qnce'rtainties, limitations, a/"rd deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

The assessment captures operations, equipment, and worker activities expected to be
representative of current conditions. EPA has no reason to believe exposures have
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changed. The completed exposure or risk assessment is generally no more than 10
years old.

Medium The assessment captures operations, equipment, and worker activities that are
(score = 2) expected to be reasonably representative of current conditions. The completed
exposure or risk assessment is generally, more than 10 years but no more than 20
years old.

Low The completed exposure or risk assessment is more than 20 years old. The
(score = 3) assessment captures operations, equipment, and worker activities that are expected
to be outdated.
Unacceptabl | Known factors (e.g., new and completely different process or equipment) are so
e (score = 4) | different as to make outdated information unacceptable.

Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional

comments comments that may highlight study strengths or important elements such as
relevance]
Metric 5. Sample Size

High Statistical distribution of samples is fully characterized. Sample size is sufficiently
(score = 1) representative.
Medium Distribution of samples is characterized by a range with uncertain statistics. It is
(score = 2) unclear if analysis is representative.
Low Distribution of samples is qualitative or characterized by no statistics.
(score = 3)
Unacceptabl | This metric does not have an unacceptable criterion.
e (score = 4)

Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]

High Assessment or report clearly documents its data sources, assessment methods,
(score = 1) results, and assumptions.
Medium Assessment or report clearly documents results, methods, and assumptions. Data
(score = 2) sources are generally described but not fully transparent.
Low Assessment or report provides results, but the underlying methods, data sources, and

(score = 3) assumptions are not fully transparent.
Unacceptabl | Assessment or report does not document its data sources, assessment methods, and
e (score =4) | assumptions.

Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
el

High The assessment addresses variability and uncertainty in the results. Uncertainty is
(score = 1) well characterized.
Medium The assessment provides only limited discussion of the variability and uncertainty in

(score = 2) the results.

Low The assessment does not address variability or uncertainty.
(score = 3)
Unacceptabl | This metric does not have an unacceptable criterion.
e (score = 4)

Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]

Notes:

HHE = Health Hazard Evaluations

NIOSH = National Institute for Occupational Safety and Health
OECD = Organisation for Economic Co-operation and Development
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D.7.5 Data/Information from Reports Containing Other than Exposure or Release Data

The general approach for setting the criteria for an unacceptable rating is to only assign an
unacceptable rating when EPA can confirm that the data or information is unacceptable. If the
data source lacks documentation of needed metadata, EPA will not rate the metric as
unacceptable but will rate it as low. The reason for this approach is to avoid omitting potentially
valid data or information since occupational exposure and release data are often sparse. EPA
will not use data/information from data sources that exhibit serious flaws as described in Table
D-18.

Table D-18. Serious Flaws that Would Make Data / Information from Reports Containing
Other than Exposure or Release Data Unacceptable for Use in the Environmental Release and
Occupational Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

The assessment or report uses data or techniques or methods that
are not consistent with the best available science. Assumptions,
extrapolations, measurements, and models are not appropriate.
There appears to be mathematical errors or errors in logic.

Reliability Methodology

This metric does not have an unacceptable criterion since no
geographic location is known to have unacceptable data.

The report is from an occupational or non-occupational scenario
Applicability that does not apply to any occupational scenario within the scope of
the risk evaluation

Known factors (e.g., new and completely different process or
equipment) are so different as to make outdated information
unacceptable.

Representativeness | Geographic Scope

Temporal
representativeness

Sample Size This metric does not have an unacceptable criterion.
o . Metadata Assessment or report does not document its data sources,
Accessibility / Clarity .
Completeness assessment methods, and assumptions.
Variability and Metadata This metric does not have an unacceptable criterion.
Uncertainty Completeness
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Table D-19. Evaluation Criteria for Data /Information Reports Containing Other than Exposure
or Release Data

Confidence Do crintion Selecte
Level [Score) p d Score

The assessment or report uses high quality data and/or techniques or sound methods
that are from frequently used sources (e.g., European Union or OECD reports, NIOSH

(sc:rlsr]: 1) HHEs, journal articles, Kirk-Othmer; see section D.5 and Table D-6) and are generally
accepted by the scientific community, and associated information does not indicate
flaws or quality issues.

Medium The assessment or report uses high quality data and/.or tec.hniques Qr sound methods

(score = 2) that are not from a frequently used source and associated information does not

indicate flaws or quality issues.
Low The data, data sources, and/or techniques or methods used in the assessment or

(score = 3) report are not specified.
The assessment or report uses data or techniques or methods that are not high
Unacceptabl | quality or not consistent with the best available science. Assumptions, extrapolations,
e (score =4) | measurements, and models are not appropriate. There appears to be mathematical
errors or errors in logic.

[Document concerns, uncertainties, limitations, and deficiencies and any additional

comments that may highlight study strengths or important elements such as

relevance]

Reviewer’s
comments

High The data are from the United States and are representative of the industry being
(score = 1) evaluated.

The data are from an OECD country other than the U.S., and locality-specific factors

(e.g., potential differences in regulatory occupational exposure or emission limits,

industry/ process technologies) may impact exposures or releases relative to the U.S.

The data are from a non-OECD country, and locality-specific factors (e.g., potentially
Low greater differences in regulatory occupational exposure or emission limits, industry/

(score = 3) process technologies) may impact exposures or releases relative to the U.S., or the

country of origin is not specified.

Unacceptabl | This metric does not have an unacceptable criterion since no geographic location is

e (score =4) | known to have unacceptable data.

[Document concerns, uncertainties, limitations, and deficiencies and any additional

Medium
(score = 2)

Reviewer's comments that may highlight study strengths or important elements such as
comments
relevance]
High The report is for an occupational scenario within the scope of the risk evaluation.
(score = 1)
Medium The report is for an occupational sc.enar.io that is similar to an (?ccupational sce.nario
(score = 2) within the scope of the risk evaluation, in terms of the type of industry, operations,
and work activities.
Low The report.is for a non-occupatior?al scenari(? that is similar to an occupational .
(score = 3) scenario within the scope of the risk evaluation, such as a consumer DIY scenario that

is similar to a worker scenario.

Unacceptabl | The reportis from an occupational or non-occupational scenario that does not apply
e (score =4) | to any occupational scenario within the scope of the risk evaluation.

[Document concerns, uncertainties, limitations, and deficiencies and any additional
comments that may highlight study strengths or important elements such as
relevance]

Reviewer’s
comments
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High

The report captures operations, equipment, and worker activities expected to be

(score = 1) representative of current conditions. The report is generally no more than 10 years
old.
Medium The report captures operations, equipment, and worker activities that are expected to
(score = 2) be reasonably representative of current conditions. The report is generally more than
10 years but no more than 20 years old.
Low The report is more than 20 years old. The report captures operations, equipment, and
(score = 3) worker activities that are expected to be outdated.
Unacceptabl | Known factors (e.g., new and completely different process or equipment) are so
e (score = 4) | different as to make outdated information unacceptable.
Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

Metric 5. Sample

relevance]

.

High Statistical distribution of samples is fully characterized. Sample size is sufficiently
(score = 1) representative.
Medium Distribution of samples is characterized by a range with uncertain statistics. Itis
(score = 2) unclear if analysis is representative.
Low Distribution of samples is qualitative or characterized by no statistics.
(score = 3)
Unacceptabl | This metric does not have an unacceptable criterion.
e (score = 4)
Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

Assessment or report clearly documents its data sources, assessment methods,

High
(score = 1) results, and assumptions.
Medium Assessment or report clearly documents results, methods, and assumptions. Data
(score = 2) sources are generally described but not fully transparent.
Low Assessment or report provides results, but the underlying methods, data sources, and
(score = 3) assumptions are not fully transparent.
Unacceptabl | Assessment or report does not document its data sources, assessment methods, and
e (score =4) | assumptions.
Reviewer’s | [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

|

High The report addresses variability and uncertainty in the results. Uncertainty is well
(score = 1) characterized.
Medium The report provides only limited discussion of the variability and uncertainty in the
(score = 2) results.
Low The report does not address variability or uncertainty.
(score = 3)
Unacceptabl | This metric does not have an unacceptable criterion.
e (score = 4)
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

Notes:

HHE = Health Hazard Evaluation
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NIOSH = National Institute for Occupational Safety and Health
OECD = Organisation for Economic Co-operation and Development
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APPENDIX E: DATA QUALITY CRITERIA FOR STUDIES ON
CONSUMER, GENERAL POPULATION AND ENVIRONMENTAL
EXPOSURE

E.1 Types of Consumer, General Population and Environmental
Exposure Data Sources

The data quality of consumer, general population, and environmental exposure data sources
will be evaluated for seven different types of data sources: monitoring data, modeling data,
survey-based data, epidemiological based data, experimental data, completed exposure
assessments and risk characterizations, and database sources not unique to a chemical.
Definitions for these data types are shown below in Table E-1.

Table E-1. Types of Exposure Data Sources

ey

Measured chemical concentration(s) obtained from sampling of environmental media
(e.g., air, water, soil, and biota) to observe and study conditions of the environment.
Monitoring data also include measured concentrations of chemicals or their metabolites in
Monitoring Data biological matrices (i.e., blood, urine, breastmilk, breath, hair, and organs) that provide
direct evidence about exposure of environmental contaminants in humans and wildlife, as
well as measured chemical concentrations obtained from personal exposure monitoring
(i.e., breathing zone, skin patch samples).

Calculated values derived from computational models for estimation of environmental
concentrations (i.e., indoor, outdoor, microenvironments) and uptakes (e.g., ADD, LADD,
Cmax, or AUC) associated with relevant exposure scenarios and routes (i.e., inhalation,
oral, dermal).

Data collected from survey questionnaires about activity and use patterns (e.g., habits,
Survey-based Data | practices, food intake) to evaluate exposure to an individual, a population segment or a

Modeling Data

population.
Exposure data obtained from epidemiological studies collected as part of the examination
Epidemiological of the association between chemical exposure and the occurrence and causes of health
Data effects in human populations. The data may also come from case study reports which

characterize exposures to one person.

Data obtained from experimental studies conducted in a controlled environment with pre-
defined testing conditions. Examples include data from laboratory/chamber tests such as
those conducted for product testing, source characterization, emissions testing, and
migration testing. Experimental data may also include chemical concentrations from
personal exposure or biomonitoring studies conducted in laboratory/chamber test

Experimental Data

settings.
Completed Data reported in completed exposure assessments and risk characterizations containing a
Exposure broad range of exposure data types (e.g., media concentrations, doses, estimated values,
Assessments and exposure factors). Examples: ATSDR assessments, risk assessments completed by other
Risk countries.

Characterizations
Database Sources Data obtained from large databases which collate information for a wide variety of

Not Unique to a chemicals using methods that are reasonable and consistent with sound scientific theory
Chemical and/or accepted approaches, and are from sources generally using sound methods and/or
approaches (e.g., state or federal governments, academia). Example databases: NHANES,
STORET.
Notes:
ADD = Average daily dose LADD = Lifetime average daily dose
ATSDR = Agency for Toxic Substances and Disease NHANES = National Health and Nutrition
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Registry Examination Survey
AUC = Area under the curve STORET = Storage and Retrieval for Water Quality
Cnax = Maximum concentration in plasma Data database

In general, the studies will inform the following basic data needs for exposures assessment
(NRC, 1991):

e measures or estimates of the chemical

e the source of the chemical exposure

e environmental media of exposure

e specific populations exposed, including potentially exposed or susceptible

subpopulations
e intensity and frequency of contact
e spatial and temporal concentration patterns

Some data sources identified as on-topic® for consumer, general population, and environmental
exposure will also be identified as on-topic for the other disciplines (Engineering, Fate, Human
Health Hazard, Environmental Health Hazard) supporting the development of the TSCA risk
evaluations. In these cases, each discipline will consider different aspects of the same study.
This is the case for epidemiological studies which examine disease patterns among populations
during a specific duration of time. While the human health assessors are primarily interested in
the hazards and effects that exposure to pollutants have on key biological, chemical, and
physical processes affecting human health, exposure assessors are primarily interested in
estimating exposure via direct measurements (e.g., media concentrations coupled with uptake
rates, biomonitoring concentrations) or modeling. EPA anticipates that many epidemiological
studies will need to be assessed by both the exposure and the human health assessors.

E.2 Data Quality Evaluation Domains

The data sources will be evaluated against the following four data quality evaluation domains:
reliability, representativeness, accessibility/clarity, and variability and uncertainty. These
domains, as defined in Table E-2, address elements of TSCA Science Standards 26(h)(1) through
26(h)(5).

Table E-2. Data Evaluation Domains and Definitions

_ Evaluation Domain |

The inherent property of a study, which includes the use of well-founded scientific
Reliability approaches, the avoidance of bias within the study design and faithful study conduct and
documentation (ECHA, 2011a).

The data reported address exposure scenarios (e.g., sources, pathways, routes,
receptors) that are relevant to the assessment.
Accessibility/Clarity | The data and supporting information are accessible and clearly documented.

Representativeness

Variability and The data describe variability and uncertainty (quantitative and qualitative) or the
Uncertainty procedures, measures, methods, or models are evaluated and characterized.

26 For the scoping phase, EPA/OPPT developed specific criteria to determine which references should be tagged
as “on-topic” (inclusion criteria) and “off-topic” (exclusion criteria). Refer to the literature search strategies
and bibliographies developed for each of the 10 existing chemicals under evaluation.
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/risk-evaluations-existing-chemicals-
under-tsca
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E.3 Data Quality Evaluation Metrics

The data quality evaluation domains will be evaluated by assessing unique metrics that have
been developed for each data type. A summary of the number of metrics and metric name for
each data type is provided in Table E-3.

EPA may adjust these metrics as more experience is acquired with the evaluation tools to
support fit-for-purpose TSCA risk evaluations. If this happens, EPA will document the changes to

the evaluation tool.

Table E-3. Summary of Metrics for the Seven Data Types

Type of Data Source  Metric Types

Analytical Methodology; Selection of
Biomarker of Exposure; Geographic Area; Temporality; Spatial
and Temporal Variability; Exposure Scenario; Reporting of
Results; Quality Assurance; Variability and Uncertainty

Sampling Methodology;

Monitoring Data 10

Mathematical Equations; Model Evaluation; Exposure
Modeling Data 6 Scenario; Model and Model Documentation Availability;
Model Inputs and Defaults; Variability and Uncertainty

Data Collection Methodology; Data Analysis Methodology,
Geographic Area; Sampling/Sampling Size; Response Rate;
Reporting of Results; Quality Assurance; Variability and
Uncertainty

Measurement or Exposure Characterization; Reporting Bias;
Exposure Variability and Misclassification; Sample
Contamination; Method Requirements; Matrix Adjustment;
Epidemiological Data 18 Method Sensitivity; Stability; Use of Biomarker of Exposure;
Relevance; Population; Participant Selection; Comparison
Group; Attrition; Documentation; QA/QC; Variability;
Uncertainties

Sampling Methodology and Conditions; Analytical
Methodology; Selection of Biomarker of Exposure; Testing
Scenario, Sample Size and Variability; Temporality; Reporting
of Results; Quality Assurance; Variability and Uncertainty

Survey-based Data 8

Experimental Data 9

Completed Exposure Assessments Methodology; Exposure Scenario; Documentation of
and Characterizations References; Variability and Uncertainty

Sampling Methodology; Analytical Methodology; Geographic
Database Sources Not Unique to a Area; Temporal; Exposure Scenario; Availability of Database

Chemical and Supporting Documents; Reporting of Results; Variability
and Uncertainty

Note:
*Number of metrics across evaluation domains.
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E.4 Scoring Method and Determination of Overall Data Quality
Level

A scoring system will be used to assign the overall quality of the data source, as discussed in
Appendix A.

E.4.1 Weighting Factors

EPA/OPPT is not applying weighting factors to the general population, consumer, and
environmental exposure data types. In practice, it is equivalent to assigning a weighting factor
of 1, which statistically assumes that each metric carries an equal amount of weight. This
approach was adopted because of the wide range of objectives exhibited by the data sources
across and within each data type and variations in their protocols, making it difficult to fairly
apply a standard weighting scheme to all studies. Additionally, it is expected that weighting
inherently occurs for most data types because more metrics are assigned to the reliability and
representativeness domains (when combined) than the accessibility/clarity and
variability/uncertainty domains. This is consistent with the logic that the reliability and
representativeness domains are considered more important than other domains since these
domains are considered fundamental aspects of the study.

E.4.2 Calculation of Overall Study Score

To determine the overall study score, the first step is to multiply the score for each metric (1, 2,
or 3 for high, medium, or low confidence, respectively) by the appropriate weighting factor, as
shown in Table E-4, to obtain a weighted metric score. The weighted metric scores are then
summed and divided by the sum of the weighting factors (for all metrics that are scored) to
obtain an overall study score between 1 and 3. The equation for calculating the overall score is
shown below. Although weighting factors are not used, the equation is showing the term for
Weighting Factor (equivalent to 1) to be transparent about the calculation and to provide a
consistent equation among the disciplines:

Overall Score (range of 1 to 3) = 5 (Metric Score x Weighting Factor)/> (Weighting Factors)
Table E-4 provides an example scoring for monitoring data.
Studies with any single metric scored as 4 will be automatically assigned an overall quality score
of Unacceptable and further evaluation of the remaining metrics is not necessary. An
Unacceptable score means that serious flaws are noted in the domain metric that consequently
make the data unusable (or invalid). EPA/OPPT plans to use data with an overall quality level of

High, Medium, or Low to quantitatively or qualitatively support the risk evaluations, but does
not plan to use data rated as Unacceptable.
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Any metrics that are Not rated/not applicable to the study under evaluation will not be
considered in the calculation of the study’s overall quality score. These metrics will not be
included in the nominator or denominator of the overall score equation. The overall score will
be calculated using only those metrics that receive a nhumerical score. In addition, if a
publication reports more than one study or endpoint, each study and, as needed, each endpoint
will be evaluated separately.

Detailed tables showing quality criteria for the metrics are provided in Tables E-6 through E-18,
including a table that summarizes the serious flaws that would make the data unacceptable for

use in the exposure assessment.

Table E-4.Scoring Example for Monitoring Data

Metric Weighted

MZ::::C;ZiIre Weighting Metric
Factor Score
Metric 1: Sampling Methodology 1 1 1
Metric 2: Analytical Methodology 2 1 2
Metric 3: Selection of Biomarker of
Exposure 2 1 2
Metric 4: Geographic Area 1 1 1
Metric 5: Temporality 1 1 1
Metric 6: Spatial and Temporal Variability 1 1 1
Metric 7: Exposure Scenario 3 1 3
Metric 8: Reporting of Results 1 1 1
Metric 9: Quality Assurance 2 1 2
Metric 10: Variability and Uncertainty 2 1 2

Sum =10 Sum =16

3(Metric Score x Metric Weighting Factor)/3(Metric Weighting Factors)
Medium

=16/10=1.6

1.6

Overall Score: (High)

E.5 Data Sources Frequently Used in Consumer, General
Population and Environmental Exposure Assessments

Many of the metric criteria definitions for the confidence levels (i.e.,high, medium, low, and
unacceptable) examine if the methodology used was sound and widely accepted. Table E-5
provides examples of data sources that EPA frequently uses to support the data needs of
consumer, general population and environmental exposure assessments. EPA notes that some
data sources in Table E-5 may use or include data or information that are not of high quality but
are still acceptable (e.g., medium or low quality) for use in risk evaluation. The methodologies in
the individual studies under review will still be assessed in relation to chemical- and scenario-
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specific considerations, thus the study may still receive study quality scores ranging from
unacceptable to high even though the study used a methodology from a source commonly
known to use sound methods and/or approaches. EPA may determine standard quality ratings
for some of these sources as more experience is acquired with TSCA risk evaluations.

Table E-5. Examples of Data Sources Frequently Used for Consumer, General Population and
Environmental Exposure Assessments

U.S. EPA Chemical Data Reporting (CDR)

High Production Volume (HPV) Challenge Submissions

Extra HPV Program Submissions

EPA Existing Chemicals Engineering Files

EPA Generic Scenarios

Toxics Release Inventory (TRI)

National Emissions Inventory (NEI)

Office of Water

Office of Air

Office of Enforcement and Compliance Assistance Sector Notebooks
AP-42

Other EPA Programs (e.g., Design for Environment)

Occupational Safety and Health Administration (OSHA)

National Institute of Occupational Safety and Health (NIOSH)

American Conference of Governmental Industrial Hygienists (ACGIH)

Agency for Toxic Substances and Disease Registry (ATSDR)

Organisation for Economic Co-operation |Screening Information Dataset (SIDS)
and Development (OECD)

Emission Scenario Documents (ESDs)

Other Programs

Environment Canada Canadian Pollution Prevention Information Clearinghouse

Other Programs

U.S. Census Bureau North American Industry Classification System (NAICS) Definitions

County Business Patterns

Annual Survey of Manufacturers

Current Industrial Reports

Economic Census

Bureau of Labor Statistics (BLS)

North Carolina Division of Pollution Prevention and Environmental Assistance

Kirk-Othmer Encyclopedia of Chemical Technology
Hazardous Substances Data Bank (HSDB)

National Library of Medicine’s HazMap
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E.6 Data Quality Criteria

E.6.1 Monitoring Data

Table E-6. Serious Flaws that Would Make Sources of Monitoring Data Unacceptable for Use
in the Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

Reliability

Sampling
Methodology

The sampling methodology is not discussed in the data source or
companion source.

Sampling methodology is not scientifically sound or is not consistent
with widely accepted methods/approaches for the chemical and
media being analyzed (e.g., inappropriate sampling equipment,
improper storage conditions).

There are numerous inconsistencies in the reporting of sampling
information, resulting in high uncertainty in the sampling methods
used.

Analytical
Methodology

Analytical methodology is not described, including analytical

instrumentation (i.e., HPLC, GC).

Analytical methodology is not scientifically appropriate for the
chemical and media being analyzed (e.g., method not sensitive
enough, not specific to the chemical, out of date).

There are numerous inconsistencies in the reporting of analytical
information, resulting in high uncertainty in the analytical methods
used.

Selection of
Biomarker of
Exposure

This metric does not have an unacceptable criterion.

Representative

Geographic Area

Geographic location is not reported, discussed, or referenced.

Currency

Timing of sample collection for monitoring data is not reported,
discussed, or referenced.

Spatial and Temporal
Variability

Sample size is not reported.

Single sample collected per data set.

For biomonitoring studies, the timing of sample collected is not
appropriate based on chemical properties (e.g., half-life), the
pharmacokinetics of the chemical (e.g., rate of uptake and
elimination), and when the exposure event occurred.

Exposure Scenario

If reported, the exposure scenario discussed in the monitored study
does not represent the exposure scenario of interest for the
chemical.

Accessibility /
Clarity

Reporting of Results

There are numerous inconsistencies or errors in the calculation
and/or reporting of results, resulting in highly uncertain reported
results.

Quality Assurance

QA/QC issues have been identified which significantly interfere with
the overall reliability of the study.

Variability and
Uncertainty

Variability and
Uncertainty

Estimates are highly uncertain based on characterization of variability
and uncertainty.

Notes:

GC = Gas chromatography
HPLC = High pressure liquid chromatography
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QA/QC = Quality assurance/quality control

Table E-7. Evaluation Criteria for Sources of Monitoring Data

Confidence Beicrintion Selecte
Level {Score) P d Score

;;;;;;;;;;;;;;;;;;;;;;; pling Methodology ,
High e Samples were collected according to publicly available SOPs that are scientifically
(score = 1) sound and widely accepted (i.e., from a source generally using sound methods
and/or approaches) for the chemical and media of interest. Example SOPs
include USGS’s “National Field Manual for the Collection of Water-Quality Data”,
EPA’s “Ambient Air Sampling” (SESDPROC-303-R5), etc.
OR
The sampling protocol used was not a publicly available SOP from a from a
source generally using sound methods and/or approaches, but the sampling
methodology is clear, appropriate (i.e., scientifically sound), and similar to widely
accepted protocols for the chemical and media of interest. All pertinent sampling
information is provided in the data source or companion source. Examples
include:
sampling equipment
sampling procedures/regime
sample storage conditions/duration
performance/calibration of sampler
study site characteristics
matrix characteristics

Medium Sampling methodology is discussed in the data source or companion source and
(score = 2) is generally appropriate (i.e., scientifically sound) for the chemical and media of
interest, however, one or more pieces of sampling information is not described.
The missing information is unlikely to have a substantial impact on results.
OR
Standards, methods, protocols, or test guidelines may not be widely accepted,
but a successful validation study for the new/unconventional procedure was
conducted prior to the sampling event and is consistent with sound scientific
theory and/or accepted approaches. Or a review of information indicates the
methodology is acceptable and differences in methods are not expected to lead
to lower quality data.

YVVVVYYVY

Low e Sampling methodology is only briefly discussed; therefore, most sampling
(score = 3) information is missing and likely to have a substantial impact on results.
AND/OR

e The sampling methodology does not represent best sampling methods,
protocols, or guidelines for the chemical and media of interest (e.g., outdated
(but still valid) sampling equipment or procedures, long storage durations).
AND/OR

e There are some inconsistencies in the reporting of sampling information (e.g.,
differences between text and tables in data source, differences between
standard method and actual procedures reported to have been used, etc.) which
lead to a low confidence in the sampling methodology used.

Unacceptable e The sampling methodology is not discussed in the data source or companion
(score = 4) source.
AND/OR

¢ Sampling methodology is not scientifically sound or is not consistent with widely
accepted methods/approaches for the chemical and media being analyzed (e.g.,
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e inappropriate sampling equipment, improper storage conditions).
AND/OR

e There are numerous inconsistencies in the reporting of sampling information,
resulting in high uncertainty in the sampling methods used.

Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

High
(score = 1)

such as relevance]

e Samples were analyzed according to publically available analytical methods that
are scientifically sound and widely accepted (i.e., from a source generally using
sound methods and/or approaches) and are appropriate for the chemical and
media of interest. Examples include EPA SW-846 Methods, NIOSH Manual of
Analytical Methods 5" Edition, etc.

OR

The analytical method used was not a publically available method from a source
generally known to use sound methods and/or approaches, but the methodology
is clear and appropriate (i.e., scientifically sound) and similar to widely accepted
protocols for the chemical and media of interest. All pertinent sampling
information is provided in the data source or companion source. Examples
include:

extraction method

analytical instrumentation (required)

instrument calibration

LOQ, LOD, detection limits, and/or reporting limits

recovery samples

biomarker used (if applicable)

matrix-adjustment method (i.e., creatinine, lipid, moisture)

YVVVVVYVYYY

Medium
(score = 2)

e Analytical methodology is discussed in detail and is clear and appropriate (i.e.,
scientifically sound) for the chemical and media of interest; however, one or
more pieces of analytical information is not described. The missing information
is unlikely to have a substantial impact on results.

AND/OR

The analytical method may not be standard/widely accepted, but a method
validation study was conducted prior to sample analysis and is expected to be
consistent with sound scientific theory and/or accepted approaches.

AND/OR

Samples were collected at a site and immediately analyzed using an on-site
mobile laboratory, rather than shipped to a stationary laboratory.

Low
(score = 3)

¢ Analytical methodology is only briefly discussed. Analytical instrumentation is
provided and consistent with accepted analytical instrumentation/methods.
However, most analytical information is missing and likely to have a substantial
impact on results.
AND/OR

¢ Analytical method is not standard/widely accepted, and method validation is
limited or not available.
AND/OR

e Samples were analyzed using field screening techniques.
AND/OR

¢ LOQ, LOD, detection limits, and/or reporting limits not reported.
AND/OR
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e There are some inconsistencies or possible errors in the reporting of analytical
information (e.g., differences between text and tables in data source, differences
between standard method and actual procedures reported to have been used,
etc.) which leads to a lower confidence in the method used.

Unacceptable e Analytical methodology is not described, including analytical instrumentation
(score = 4) (i.e., HPLC, GC).

AND/OR

e Analytical methodology is not scientifically appropriate for the chemical and
media being analyzed (e.g., method not sensitive enough, not specific to the
chemical, out of date).

AND/OR

e There are numerous inconsistencies in the reporting of analytical information,
resulting in high uncertainty in the analytical methods used.

Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

High e Biomarker in a specified matrix is known to have an accurate and precise
(score = 1) quantitative relationship with external exposure, internal dose, or target dose
(e.g., previous studies (or the current study) have indicated the biomarker of
interest reflects external exposures).

AND

e Biomarker (parent chemical or metabolite) is derived from exposure to the
chemical of interest.

Medium e Biomarker in a specified matrix has accurate and precise quantitative relationship
(score = 2) with external exposure, internal dose, or target dose.
AND

e Biomarker is derived from multiple parent chemicals, not only the chemical of
interest, but there is a stated method to apportion the estimate to only the
chemical of interest

Low e Biomarker in a specified matrix has accurate and precise quantitative relationship
(score = 3) with external exposure, internal dose, or target dose.
AND

e Biomarker is derived from multiple parent chemicals, not only the chemical of
interest, and there is NOT an accurate method to apportion the estimate to only
the chemical of interest.

OR

e Biomarker in a specified matrix is a poor surrogate (low accuracy and precision)
for exposure/dose.

Unacceptable ¢ Not applicable. A study will not be deemed unacceptable based on the use of

(score = 4) biomarker of exposure.
Not e Metric is not applicable to the data source.
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]
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e Geographic location(s) is reported, discussed, or referenced.

Metric 5. Temporality

(score = 1)
Medium e Not applicable. This metric is dichotomous (i.e., high versus unacceptable).
(score = 2)
Low e Not applicable. This metric is dichotomous (i.e., high versus unacceptable).
(score = 3)
Unacceptable e Geographic location is not reported, discussed, or referenced.
(score = 4)
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

High o Timing of sample collection for monitoring data is consistent with current or
(score = 1) recent exposures (within 5 years) may be expected.
Medium (score | ¢ Timing of sample collection for monitoring data is less consistent with current or
=2) recent exposures (>5 to 15 years) may be expected.
Low e Timing of sample collection for monitoring data is not consistent with when
(score = 3) current exposures (>15 years old) may be expected and likely to have a

substantial impact on results.

Unacceptable

¢ Timing of sample collection for monitoring data is not reported, discussed, or

(score = 4) referenced.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Metric 6, Spatial and Temporal Variabity ...

High e Sampling approach accurately captures variability of environmental
(score = 1) contamination in population/scenario/media of interest based on the
heterogeneity/homogeneity and dynamic/static state of the environmental
system. For example:

» Large sample size (i.e., > 10 samples for a single scenario).

» Use of replicate samples.

» Use of systematic or continuous monitoring methods.

» Sampling over a sufficient period of time to characterize trends.

» For urine, 24-hr samples are collected (vs first morning voids or spot).

» For biomonitoring studies, the timing of sample collected is appropriate
based on chemical properties (e.g., half-life), the pharmacokinetics of
the chemical (e.g., rate of uptake and elimination), and when the
exposure event occurred.

Medium e Sampling approach likely captures variability of environmental contamination in
(score = 2) population/scenario/media of interest based on the heterogeneity/homogeneity

and dynamic/static state of the environmental system. Some uncertainty may
exist, but it is unlikely to have a substantial impact on results. For example:
Moderate sample size (i.e., 5-10 samples for a single scenario), or
Use of judgmental (non-statistical) sampling approach, or

No replicate samples.

For urine, first morning voids or pooled spot samples.

YVVVYVY
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Low e Sampling approach poorly captures variability of environmental contamination in
(score = 3) population/scenario/media of interest. For example:
Small sample size (i.e., <5 samples), or
Use of haphazard sampling approach, or
No replicate samples, or
Grab or spot samples in single space or time, or
Random sampling that doesn’t include all periods of time or locations, or
For urine, un-pooled spot samples.
Unacceptable e Sample size is not reported.
(score = 4) ¢ Single sample collected per data set.
e For biomonitoring studies, the timing of sample collected is not appropriate
based on chemical properties (e.g., half-life), the pharmacokinetics of the
chemical (e.g., rate of uptake and elimination), and when the exposure event

YVVVVYYVYYVY

occurred.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

High ¢ The data closely represent relevant exposure scenario (i.e., the

(score = 1) population/scenario/media of interest). Examples include:
» amount and type of chemical / product used
» source of exposure
» method of application or by-stander exposure
» use of exposure controls
» microenvironment (location, time, climate)

Medium e The data likely represent the relevant exposure scenario (i.e.,
(score = 2) population/scenario/media of interest). One or more key pieces of information
may not be described but the deficiencies are unlikely to have a substantial
impact on the characterization of the exposure scenario.

AND/OR
o If surrogate data, activities seem similar to the activities within scope.
Low e The data lack multiple key pieces of information and the deficiencies are likely to
(score = 3) have a substantial impact on the characterization of the exposure scenario.
AND/OR

e There are some inconsistencies or possible errors in the reporting of scenario
information (e.g., differences between text and tables in data source, differences
between standard method and actual procedures reported to have been used,
etc.) which leads to a lower confidence in the scenario assessed.

AND/OR

¢ If surrogate data, activities have lesser similarity but are still potentially
applicable to the activities within scope.

Unacceptable |e If reported, the exposure scenario discussed in the monitored study does not

(score = 4) represent the exposure scenario of interest for the chemical.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]
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High e Supplementary or raw data (i.e., individual data points) are reported, allowing
(score = 1) summary statistics to be calculated or reproduced.
AND

e Summary statistics are detailed and complete. Example parameters include:
» Description of data set summarized (i.e., location, population, dates,
etc.)

» Range of concentrations or percentiles
» Number of samples in data set
» Frequency of detection
» Measure of variation (CV, standard deviation)
» Measure of central tendency (mean, geometric mean, median)
» Test for outliers (if applicable)
AND

e Both adjusted and unadjusted results are provided (i.e., correction for void
completeness in urine biomonitoring, whole-volume or lipid adjusted for blood
biomonitoring, wet or dry weight for ecological tissue samples or soil samples)
[only if applicable].

Medium (score | e Supplementary or raw data (i.e., individual data points) are not reported, and

=2) therefore summary statistics cannot be reproduced.
AND/OR

e Summary statistics are reported but are missing one or more parameters (see
description for high).
AND/OR

e Only adjusted or unadjusted results are provided, but not both [only if
applicable].

Low ¢ Supplementary data are not provided, and summary statistics are missing most

(score = 3) parameters (see description for high).

AND/OR

e There are some inconsistencies or errors in the results reported, resulting in low
confidence in the results reported (e.g., differences between text and tables in
data source, less appropriate statistical methods).

Unacceptable e There are numerous inconsistencies or errors in the calculation and/or reporting

(score = 4) of results, resulting in highly uncertain reported results.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

High ¢ The study applied quality assurance/quality control measures and all pertinent
(score = 1) quality assurance information is provided in the data source or companion
source. Examples include:

Field, laboratory, and/or storage recoveries.

Field and laboratory control samples.

Baseline (pre-exposure) samples.

Biomarker stability

Completeness of sample (i.e., creatinine, specific gravity, osmolality for
urine samples)

YVVVYVYY

AND
¢ No quality control issues were identified or any identified issues were minor and
adequately addressed (i.e., correction for low recoveries, correction for

107

ED_002923_00002995-00107



e completeness).

Medium ¢ The study applied and documented quality assurance/quality control measures;
(score = 2) however, one or more pieces of QA/QC information is not described. Missing
information is unlikely to have a substantial impact on results.
AND
¢ No quality control issues were identified or any identified issues were minor and
addressed (i.e., correction for low recoveries, correction for completeness).
Low ¢ Quality assurance/quality control techniques and results were not directly
(score = 3) discussed, but can be implied through the study’s use of standard field and

laboratory protocols.
AND/OR

¢ Deficiencies were noted in quality assurance/quality control measures that are
likely to have a substantial impact on results.
AND/OR

e There are some inconsistencies in the quality assurance measures reported,
resulting in low confidence in the quality assurance/control measures taken and
results (e.g., differences between text and tables in data source).

Unacceptable

¢ QA/QC issues have been identified which significantly interfere with the overall

(score = 4) reliability of the study.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

e The study characterizes variability in the population/media studied.

High
(score = 1) AND
¢ Key uncertainties, limitations, and data gaps have been identified.
AND
e The uncertainties are minimal and have been characterized.
Medium e The study has limited characterization of variability in the population/media
(score = 2) studied.
AND/OR
e The study has limited discussion of key uncertainties, limitations, and data gaps.
AND/OR
¢ Multiple uncertainties have been identified, but are unlikely to have a substantial
impact on results.
Low ¢ The characterization of variability is absent.
(score = 3) AND/OR

¢ Key uncertainties, limitations, and data gaps are not discussed.
AND/OR

¢ Uncertainties identified may have a substantial impact on the exposure the
exposure assessment

Unacceptable

e Estimates are highly uncertain based on characterization of variability and

(score = 4) uncertainty.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]
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Notes:

ADME = Absorption, distribution, metabolism, and LOQ = Limit of quantitation

elimination NIOSH = National Institute for Occupational Safety and
CV = Coefficient of variation Health

GC = Gas chromatography QA/QC = Quality assurance/quality control

HPLC = High pressure liquid chromatography SOPs = Standard operating procedures

LOD = Limit of detection USGS = U.S. Geological Survey
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E.6.2 Modeling Data”’

Table E-8. Serious Flaws that Would Make Sources of Modeling Data Unacceptable for Use in
the Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

For widely accepted models from a source generally known to use
sound methods and/or approaches, the module used is hot germane
to the scenario being assessed.

Mathematical

Reliability Equations

For other (non-public/non-authoritative) models, key mathematical
equations and/or theory are not provided in the data source orin a
companion reference.

Key mathematical equations are not based on scientifically sound
approaches.

Key mathematical equations are incorrect.

Model Evaluation | The model used in the data source has not undergone evaluation.

It is unknown whether the model has undergone evaluation.

Evaluation efforts indicate that the model results do not correctly
estimate concentrations or uptakes.

Model has no acceptance among the scientific or regulatory
community.

Model inputs do not reflect relevant conditions for the scenario of
Representative Exposure Scenario | interest, or insufficient information is provided to make a
determination.

e Model and Model
Accessibility / . . . o
. Documentation This metric does not have an unacceptable criterion.
Clarity I
Availability
Model Inputs and | There is at most a very limited description of model inputs/defaults
Defaults and their associated data sources.
Vanabth and Variability and Estimates are highly uncertain based on characterization of
Uncertainty . .

Uncertainty uncertainty.

7 Evaluation of models and modeling data types will largely follow guidance from (U.S. EPA, 2008).
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Table E-9. Evaluation Criteria for Sources of Modeling Data

EPA will consult with the Guidance on the Development, Evaluation, and Application of
Environmental Models (U.S. EPA, 2009) when evaluating models and modeling data types.

Confidence Bescrivtion Selecte
lLevel (Score) ’ d Score

Metric 1. Mathematical Equations/Theory
High e The model is scientifically sound and widely accepted (i.e., from a source

(score = 1)

generally using sound methods and/or approaches) for the scenario being
assessed.

OR

For other (non-public/non-authoritative) models, key mathematical equations to
calculate concentrations or uptakes are provided in the data source orin a
companion reference. Equations are described in detail and correctness can be
assessed.

Medium (score

¢ For other (non-public/authoritative) models, key mathematical equations to

=2) calculate concentrations or uptakes are not available in the data source, but the
scientific and mathematical theory (i.e., conceptual model) is described in detail.
Low ¢ For other (non-public/authoritative) models, key mathematical equations or
(score = 3) theory to calculate concentrations or uptakes are unclear or not detailed enough

to thoroughly assess.

Unacceptable

For widely accepted models from a source generally known to use sound

High
(score = 1)

(score = 4) methods and/or approaches, the module used is not germane to the scenario
being assessed.
AND/OR
¢ For other (non-public/non-authoritative) models, key mathematical equations
and/or theory are not provided in the data source or in a companion reference.
AND/OR
¢ Key mathematical equations are not based on scientifically sound approaches.
AND/OR
¢ Key mathematical equations are incorrect.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

e The model used in the data source has undergone extensive evaluation. The
evaluation methodology and results are either discussed in the data source or
provided in a companion source. Example evaluation methods include:

- formal peer review

- quantitative corroboration of model results with monitoring data directly
relevant for the scenario of interest

- benchmarking against other models

- quality assurance checks during model development.

Medium
(score = 2)

¢ The model used in the data source has undergone only targeted/limited
evaluation. For example:
- informal peer review

Metric 2. Model Evaluation
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- at most limited evaluation with monitoring data

- qualitative corroboration of model results through expert elicitation

- evaluation via other model predictions

- quality assurance checks during model development.

AND/OR

There is only limited discussion on the evaluation methodology and results in
either the data source or other references.

AND/OR

Model has wide acceptance among the scientific and regulatory community but
has not have been validated for the scenario of interest, peer reviewed or well
documented.

Low
(score = 3)

Model evaluation was conducted according to the author; however, there is no
information provided regarding model peer review, corroboration, or quality
assurance checks.

AND/OR

Model has only limited acceptance among the scientific and regulatory
community.

Unacceptable

The model used in the data source has not undergone evaluation.

High
(score = 1)

(score = 4) AND/OR
e It is unknown whether the model has undergone evaluation.
AND/OR
¢ Evaluation efforts indicate that the model results do not correctly estimate
concentrations or uptakes.
AND/OR
¢ Model has no acceptance among the scientific and regulatory community.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

The modeled scenario closely represents current exposures (within 5 years)
and/or relevant conditions (e.g., environmental conditions, consumer products,
exposure factors, geographical location).

Medium (score

The modeled scenario is less representative of current exposures (>5 to 15 years)

=2) and/or relevant conditions for the scenario of interest (e.g., environmental
conditions, consumer products, exposure factors, geographical location).
Low ¢ The modeled scenario is not consistent with when current exposures are
(score = 3) expected (>15 years) and/or with relevant conditions (e.g., environmental

conditions, consumer products, exposure factors, geographical location);
inconsistencies are likely to have a substantial impact on results.

Unacceptable

Model inputs do not reflect relevant conditions for the scenario of interest, or

' Metrlc 3. Expoéufé Shce‘nyarla /

(score = 4) insufficient information is provided to make a determination.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]
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High
(score = 1)

e The model and documentation (user guide, documentation manual) are publicly
available or there is sufficient documentation in the data source or in a
companion reference.

Metric 4. Model and Model Documentation Availability

Medium (score

e Not applicable. This metric is dichotomous (i.e., high versus low).

=2)
Low e The model and documentation (user guide, documentation manual) are not
(score = 3) available, or there is insufficient documentation in the data source orin a

companion reference.

Unacceptable
(score = 4)

e Not applicable. This metric is dichotomous (i.e., high versus low).

Not
rated/applicabl
e

Reviewer’s
comments

High
(score = 1)

[Document concerns, uncertainties, limitations, and deficiencies and any additional
comments that may highlight study strengths or important elements such as
relevance]

e Key model inputs (e.g., chemical mass released, release pattern over time,
receptor uptake rates and locations over time) and defaults are identified,
referenced and clearly described.

AND

¢ Model inputs meet data quality acceptance criteria specified by the authors or
are standard or commonly accepted inputs (e.g., from Exposure Factors
Handbook).

Metric 5. Model Inputs and Defaults

Medium
(score = 2)

e Key model inputs and defaults and associated data sources are generally
identified, referenced and clearly described, but the descriptions are not
detailed.

AND/OR

e Data quality acceptance criteria specified by the author are not discussed, but

inputs appear appropriate.

Low
(score = 3)

¢ Numerous key model inputs and defaults and associated data sources are not
identified, referenced or clearly described;
AND/OR

e There are some inconsistencies in the reporting of inputs and defaults and their
associated data sources (e.g., differences between text and tables in data source,
differences between standard method and actual procedures reported to have
been used) that lead to a low confidence in the inputs and defaults used.
AND/OR

e Data quality acceptance criteria specified by the author are not discussed and
some inputs appear inappropriate.

Unacceptable
(score = 4)

e There is at most a very limited description of model inputs/defaults and their
associated data sources.

Not
rated/applicable
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Reviewer’s
comments

[Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important elements
such as relevance]

Metric 6. Variability and Uncertainty

High e The study characterizes variability in the population/media studied.
(score = 1) AND
¢ Key uncertainties, limitations, and data gaps have been identified.
AND
e The uncertainties are minimal and have been characterized.
Medium e The study has limited characterization of variability in the population/media
(score = 2) studied.
AND/OR
e The study has limited discussion of key uncertainties, limitations, and data gaps.
AND/OR
e Multiple uncertainties have been identified, but are unlikely to have a substantial
impact on results.
Low ¢ The characterization of variability is absent.
(score = 3) AND/OR

¢ Key uncertainties, limitations, and data gaps are not discussed.
AND/OR

¢ Uncertainties identified may have a substantial impact on the exposure the
exposure assessment

Unacceptable

e Estimates are highly uncertain based on characterization of variability and

(score = 4) uncertainty.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]
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E.6.3 SurveyData

Table E-10. Serious Flaws that Would Make Sources of Survey Data Unacceptable for Use in
the Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

Reliability

Data Collection
Methodology

Data collection methods are not described.

Data collection methods used are not appropriate (i.e., scientifically
sound) for the target population, the intended purpose, data
requirements of the survey, or the target response rate.

There are numerous inconsistencies in the reporting of data collection
information resulting in high uncertainty in the data collection methods
used.

Data Analysis
Methodology

Data analysis methodology is not described.

Data analysis methodology is not appropriate (i.e., scientifically sound) for
the intended purpose of the survey and the data/information collected.

There are numerous inconsistencies in the reporting of analytical
information resulting in high uncertainty in the data analysis methods
used.

Representative

Ge(frf:hlc Geographic location is not reported, discussed, or referenced.
; Sampling procedures (e.g., stratified sampling, cluster sampling, multi-
Sampling/ stage sampling, non-probability sampling, etc.) are not documented in
Sampling Size § PUNg, p y sampling, etc.

the data source or companion source.

Sample size is not reported.

Response Rate

This metric does not have an unacceptable criterion..

Accessibility /
Clarity

Reporting of

There are numerous inconsistencies or errors in the calculation and/or

Results reporting of results, resulting in highly uncertain reported results.
Quality QA/QC issues have been identified which significantly interfere with the
Assurance overall reliability of the survey results.

Variability and
Uncertainty

Variability and
Uncertainty

Estimates are highly uncertain based on characterization of variability and
uncertainty.

Note:
QA/QC = Quality assurance/quality control
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Table E-11. Evaluation Criteria for Source of Survey Data

Confidence Boscrintion Selecte
Level {Score) P d Score

Metric 1. Data Collection Methodology
High e Survey data were collected using a standard or validated data collection
(score = 1) methods (e.g., mail, phone, personal interview, online surveys, etc.) that are
appropriate (i.e., scientifically sound) given the characteristics of the target
population, the intended purpose, data requirements of the survey, and the
target response rate.
AND
e All pertinent information regarding data collection methodology is provided in
the data source or companion source. Examples include:
» data collection instrument (e.g., questionnaire, diaries, etc.)
» data collection protocols for field personnel
» date of data collection
» description of target population
Medium ¢ Survey data were collected using standard or validated data collection methods
(score = 2) appropriate given the characteristics of the target population, the intended
purpose and data requirements of the survey, and the target response rate.
However, one or more pieces of pertinent information regarding data collection
is not described. The missing information is unlikely to have a substantial impact

on results.
Low ¢ Data collection methods are only briefly discussed, therefore most data
(score = 3) collection information is missing and likely to have a substantial impact on
results.
AND/OR

e There are some inconsistencies in the reporting of data collection information
(e.g., differences between text and tables in data source) which lead to a low
confidence in the data collection methodology used.

Unacceptable |e Data collection methods are not described.

(score = 4) AND/OR

¢ Data collection methods used are not appropriate (i.e., scientifically sound) for
the target population, the intended purpose, data requirements of the survey, or
the target response rate.

AND/OR

e There are numerous inconsistencies in the reporting of data collection

information resulting in high uncertainty in the data collection methods used.

Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Metric 2. Data Analysis Methodology

High e Data analysis methodology is discussed in detail and is clear and appropriate (i.e.,
(score = 1) scientifically sound) for the intended purpose of the survey and the
data/information collected. Methods employed are standard/widely accepted.
AND

¢ All pertinent analytical methodology information is provided in the data source
or companion source. Examples include:
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information on statistical and weighting methods (if applicable)
discussion regarding treatment of missing data
Identification of sources of error, including coverage error, nonresponse
error, measurement error, and data processing error (e.g., keying, coding,
editing, and imputation error)
» Methods for measuring sampling and nonsampling errors

Medium ¢ Data analysis methodology is discussed and is clear and appropriate for the
(score = 2) intended purpose of the survey and the data/information collected. Methods
employed are standard/widely accepted; however, one or more pieces of
analytical information is not described. The missing information is unlikely to
have a substantial impact on results.

YV V

Low e Data analysis methodology is only briefly discussed in the data source or
(score = 3) companion source, therefore most analytical information is missing and likely to
have a substantial impact on results.
AND/OR
e Methods for data analysis are not standard/widely accepted.
AND/OR

e There are some inconsistencies in the reporting of analytical information which
lead to a low confidence in the data analysis methodology used.

Unacceptable ¢ Data analysis methodology is not described in the data source or companion
(score = 4) source.
OR

e Data analysis methodology is not appropriate (i.e., scientifically sound) for the
intended purpose of the survey and the data/information collected.
OR

e There are numerous inconsistencies in the reporting of analytical information
resulting in high uncertainty in the data analysis methods used.

Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Metric 3. Geographic Area

High e Geographic location(s) is reported, discussed, or referenced.
(score = 1)
Medium (score | e Not applicable. This metric is dichotomous (i.e., high versus unacceptable).
= 2)
Low e Not applicable. This metric is dichotomous (i.e., high versus unacceptable).
(score = 3)
Unacceptable e Geographic location is not reported, discussed, or referenced.
(score = 4)
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Metric 4. Sampling/Sampling Size

High e Sampling procedures are documented (e.g., stratified sampling, cluster sampling,
(score = 1) multi-stage sampling, non-probability sampling, etc.).

117

ED_002923_00002995-00117



AND

e Sample size and method of calculation is reported.
AND

e Sample size is large enough to be reasonably assured that the samples represent
the population of interest. For example, sample size has a margin of error of
<10% and a confidence level of >90%.

Medium e Sampling procedures are documented (e.g., stratified sampling, cluster sampling,
(score = 2) multi-stage sampling, non-probability sampling, etc.).
AND
e Sample size is reported, but the sample size calculation method is not reported.
AND/OR

e Sample size is small, indicating that the survey results are less likely to represent
the target population. For example, sample size has a margin of error of >10%
and a confidence level of <90%.

Low e Sampling procedures are documented (e.g., stratified sampling, cluster sampling,
(score = 3) multi-stage sampling, non-probability sampling, etc.).
AND
e Sample size is reported, but the sample size calculation method is not reported.
AND/OR

e Adequacy of sample size is not discussed or cannot be determined from
information in the study.

Unacceptable e Sampling procedures (e.g., stratified sampling, cluster sampling, multi-stage

(score = 4) sampling, non-probability sampling, etc.) are not documented in the data source
or companion source.
AND/OR

e Sample size is not reported.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Metric 5. Response Rate

High e The survey response rate is documented and is high enough (i.e., >70%) to
(score = 1) reasonably ensure that the survey results are representative of the target
population.

Medium e The survey response rate is documented and the response rate is >40-70%,
(score = 2) indicating that the survey results will likely represent the target population.
Low e The survey response rate is documented and the response rate is <40%,

(score = 3) indicating that the survey results are less likely to represent the target
population.
OR
e The survey response rate is not documented in the data source or companion
source.
Unacceptable ¢ This metric does not have an unacceptable criterion.
(score = 4)
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements
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such as relevance]

Metric 6. Reporting of Results

High e Supplementary or raw data (i.e., individual data points) are reported, allowing
(score = 1) summary statistics to be calculated or reproduced.
AND
e Summary statistics are detailed and complete. Example parameters include:
» Description of data set summarized
» Number of samples in data set
» Range or percentiles
» Measure of variation (coefficient of variation (CV), standard deviation)
» Measure of central tendency (mean, geometric mean, median)
» Test for outliers (if applicable)
Medium e Supplementary or raw data (i.e., individual data points) are not reported, and
(score = 2) therefore summary statistics cannot be reproduced.
AND/OR

e Summary statistics are reported but are missing one or more parameters (see
description for high).

Low e Supplementary data are not provided, and summary statistics are missing most
(score = 3) parameters (see description for high).
AND/OR

e There are some inconsistencies or errors in the results reported, resulting in low
confidence in the results reported (e.g., differences between text and tables in
data source, less appropriate statistical methods).

Unacceptable |e There are numerous inconsistencies or errors in the calculation and/or reporting

(score = 4) of results, resulting in highly uncertain reported results.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Metric 7. Quality Assurance

High ¢ Survey quality assurance/control measures were employed during each phase of
(score = 1) the survey and are documented. Examples may include:
training staff in protocols
monitoring interviewers
conducting response analysis surveys
contingencies to modify the survey procedures
monitoring of data collection activities

YVVVYVYY

AND

¢ No quality control issues were identified or any identified issues were minor and
were addressed.

Medium ¢ The study applied and documented quality assurance/quality control measures;
(score = 2) however, one or more pieces of QA/QC information is not described. Missing
information is unlikely to have a substantial impact on results.
AND
¢ No quality control issues were identified or any identified issues were minor and
addressed.
Low ¢ Quality assurance/quality control techniques and results were not directly
(score = 3)
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e discussed, but can be implied through the study’s use of standard survey
protocols.
AND/OR

¢ Deficiencies were noted in quality assurance/quality control measures that are
likely to have a substantial impact on results.
AND/OR

e There are some inconsistencies in the quality assurance measures reported,
resulting in low confidence in the quality assurance/control measures taken and
results (e.g., differences between text and tables in data source).

Unacceptable

¢ QA/QC issues have been identified which significantly interfere with the overall

(score = 4) reliability of the survey results.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

High e The variability in the population and data collected in the survey is characterized
(score = 1) (e.g., sampling and non-sampling errors).
AND
¢ Key uncertainties, limitations, and data gaps have been identified.
AND
e The uncertainties are minimal and have been characterized.
Medium ¢ The study has limited characterization of variability in the population studied and
(score = 2) data collected in the survey.
AND/OR
e The study has limited discussion of key uncertainties, limitations, and data gaps.
AND/OR
e Multiple uncertainties have been identified, but are unlikely to have a substantial
impact on results.
Low ¢ The characterization of variability is absent.
(score = 3) AND/OR

¢ Key uncertainties, limitations, and data gaps are not discussed.
AND/OR

¢ Uncertainties identified may have a substantial impact on the exposure the
exposure assessment

Unacceptable

e Estimates are highly uncertain based on characterization of variability and

Metric 8. Variability and Uncertainty

(score = 4) uncertainty.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements
such as relevance]
Note:

QA/QC = Quality assurance/quality control
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E.6.4 Epidemiology Data to Support Exposure Assessment

Table E-12. Serious Flaws that Would Make Sources of Epidemiology Data Unacceptable for
Use in the Exposure Assessment

EPA will not use data/information from data sources that exhibit serious flaws as described in
Table E-12. Optimization of the list of serious flaws may occur after pilot calibration exercises.

Reliability
(All Study Types)

Measurement or

Exposure
Characterization

Exposure misclassification (e.g., differential recall of self-reported
exposure) is present, but no attempt is made to address it.

Reporting Bias

This metric does not have an unacceptable criterion.

Reliability
(Applicable to Study
Types with Direct

Exposure Variability
and
Misclassification

Exposure based on a single sample and error is known to be so large
that the results are too uncertain to be useful.

(Applicable to Study

Exposure Sample There are known contamination issues and the issues were not
Measurements Contamination addressed.
Onl
v) Method . . . .
. The method used is known to produce unreliable or invalid results.
Requirements
Matrix Adjustment | This metric does not have an unacceptable criterion.
Method Sensitivity | This metric does not have an unacceptable criterion.
Stability This metric does not have an unacceptable criterion.
Reliability

Representativeness

Types with Use of Biomarker of . . L
] This metric does not have an unacceptable criterion.
Biomarker Exposure
Measurements
Only)
Relevance This metric does not have an unacceptable criterion.

Geographic Area

Geographic location is not reported, discussed, or referenced.

Participant . . .
. This metric does not have an unacceptable criterion.
Selection
For cohort studies: The loss of subjects (i.e., incomplete exposure
data) was both large and unacceptably handled (as described in the
. low confidence category).
Attrition

For case-control and cross-sectional studies: The exclusion of

subjects from analyses was both large and unacceptably handled (as
described in the low confidence category).

Comparison Group

Subjects in all groups were not similar, recruited within very
different time frames, or had very different participation/ response
rates.

Accessibility/
Clarity

Documentation

There are numerous inconsistencies or errors in the calculation
and/or reporting of information and results, resulting in highly
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uncertain reported results.
QA/QC issues have been identified which significantly interfere with
QA/QC N
the overall reliability of the study, and are not addressed.
Variability and Variability This metric does not have an unacceptable criterion.
Uncertainty Uncertainties This metric does not have an unacceptable criterion.

Table E-13. Evaluation Criteria for Sources of Epidemiology Data to Support the Exposure

Assessment
Confidence . . Selected
Metric Description
Level (Score) Score
High e Exposure was consistently assessed (i.e., under the same method and time-
(score = 1) frame across cases, controls or the entire cohort) using well-established

methods that directly measure exposure (e.g., measurement of the chemical in
air or measurement of the chemical in blood, plasma, urine, etc.).
OR
e Exposure was consistently assessed using less-established methods that directly
measure exposure and are validated against well-established methods.
Medium e Exposure was assessed using indirect measures (e.g., questionnaire or
(score = 2) occupational exposure assessment by a certified industrial hygienist) that have
been validated or empirically shown to be consistent with methods that directly
measure exposure (i.e., inter-methods validation: one method vs. another)

Low e Exposure was assessed using direct or indirect measures that have not been
(score = 3) validated or have poor validity.
OR

¢ If using indirect methods, they have not empirically shown to be consistent with
methods that directly measure exposure (e.g., a job-exposure matrix or self-
report without validation).
OR

e There is insufficient information provided about the exposure assessment,
including validity and reliability, but no evidence for concern about the method

used.
Unacceptable e Exposure misclassification (e.g., differential recall of self-reported exposure) is
(score = 4) present and likely to impact results, but no attempt is made to address it.
Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
study strengths or important elements such as relevance]

High e All of the study’s measured exposures outlined in the protocol, methods,
(score = 1) abstract, and/or introduction (that are relevant for the evaluation) are reported.
Medium e Not applicable. This metric is dichotomous (i.e., high versus low)
(score = 2)
Low o All of the study’s measured exposures outlined in the protocol, methods,
(score = 3) abstract, and/or introduction (that are relevant for the evaluation) have not
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e been reported.

Unacceptable
(score = 4)

e Not applicable. This metric is dichotomous (i.e., high versus low).

Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight

study strengths or /mportant elements such as relevance]

High e There are a sufficient number of samples per individual to estimate exposure
(score = 1) over the appropriate duration, or through the use of adequate long-term
sampling data. A “sufficient” number is dependent upon the chemical and the
research question.
AND
e Erroris considered by calculating measures of accuracy (e.g., sensitivity and
specificity) and reliability (e.g., intra-class correlation coefficient (ICC)).
Medium e One sample is used per individual, and there is stated evidence that errors from
(score = 2) a single measurement are negligible.
Low e More than one sample collected per individual, but without evaluation of error.
(score = 3) OR

e Exposure based on a single sample without consideration or recognition of error

Unacceptable
(score = 4)

e Exposure based on a single sample and error is known to be so large that the
results are too uncertain to be useful.

Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight

study strengths or important elements such as relevance]

e Samples are contamination-free from the time of collection to the time of

(score = 1) measurement (e.g., by use of certified analyte free collection supplies and
reference materials, and appropriate use of blanks both in the field and lab).
AND
¢ Documentation of the steps taken to provide the necessary assurance that the
study data are reliable is included.
Medium e Samples are stated to be contamination-free from the time of collection to the
(score = 2) time of measurement.
AND
e There is incomplete documentation of the steps taken to provide the necessary
assurance that the study data are reliable.
Low e Samples are known to have contamination issues, but steps have been taken to
(score = 3) address and correct contamination issues.

OR

e Samples are stated to be contamination-free from the time of collection to the
time of measurement, but there is no use or documentation of the steps taken
to provide the necessary assurance that the study data are reliable.

Unacceptable

e There are known contamination issues and the issues were not addressed.
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(score = 4)

Not
rated/applicabl
e

Reviewer's Comments:

[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
study strengths or important elements such as relevance]

High e Study uses instrumentation that provides unambiguous identification and
(score = 1) quantitation of the biomarker or chemical in media at the required sensitivity
(e.g., gas chromatography-high-resolution mass spectrometry (GC-HRMS), gas
chromatography-tandem mass spectrometry (GC-MS/MS), liquid
chromatography-tandem mass spectrometry (LC-MS/MS)).
Medium e Study uses instrumentation that allows for identification of the biomarker or
(score = 2) chemical in media with confidence and the required sensitivity (e.g., gas
chromatography-mass spectrometry (GC-MS), gas chromatography-electron
capture detector (GC-ECD)).
Low e Study uses instrumentation that only allows for possible quantification of the
(score = 3) biomarker or chemical in media but the method has known interferants (e.g.,

gas chromatography-flame ionization detector (GC-FID}).
OR

e Study uses a semi-quantitative method to assess the biomarker or chemical in
media (e.g., fluorescence).

Unacceptable
(score = 4)

e The method used is known to produce unreliable or invalid results.

Not
rated/applicabl
e

Reviewer's Comments:

[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
study strengths or important elements such as relevance]

Metric 6. Matrix Adjustment

High e If applicable for the biomarker under consideration, study provides results,
(score = 1) either in the main publication or as a supplement, for adjusted and unadjusted
matrix concentrations (e.g., creatinine-adjusted or SG-adjusted and non-
adjusted urine concentrations) and reasons are given for adjustment approach.
Medium e [f adjustments are needed, study only provides results using one method (matrix
(score = 2) adjusted or not).
Low ¢ |f applicable for the biomarker under consideration, no established method for
(score = 3) matrix adjustment was conducted.
Unacceptable | ¢ Not applicable. A study will not be deemed unacceptable based on matrix
(score = 4) adjustment.
Not
rated/applicabl
e

Reviewer's Comments:

[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight

study strengths or important elements such as relevance]

Metric 7. Method Sensitivity
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High ¢ Limits of detection/quantification are reported and low enough to detect
(score = 1) chemicals in a sufficient percentage of the samples to address the research
questions (e.g., 50-60% detectable values if the research hypothesis requires
estimates of both central tendencies and upper tails of the population
concentrations).
OR
¢ All samples are above the LOD/LOQ.
Medium ¢ Not applicable. This metric is dichotomous (i.e., high versus low).
(score = 2)
Low e Frequency of detection too low to address the research question
(score = 3) OR

e There are samples below the LOD/LOQ, and LOD/LOQ are not stated.

Unacceptable
(score = 4)

e Not applicable. This metric is dichotomous (i.e., high versus low).

Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
study strengths or important elements such as relevance]

Metric 8. Stability
High e Samples with a known history and documented stability data or those using real-
(score = 1) time measurements.
Medium ¢ Samples have known losses during storage but the difference between low and
(score = 2) high exposures can be qualitatively assessed.
Low ¢ Samples with either unknown history and/or no stability data for analytes of
(score = 3) interest.
Unacceptable | e Not applicable. A study will not be deemed unacceptable based on stability.
(score = 4)
Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight

d h

High
(score = 1)

/ h /

e Biomarker in a specified matrix is known to have an accurate and precise
quantitative relationship with external exposure, internal dose, or target dose
(e.g., previous studies (or the current study) have indicated the biomarker of
interest reflects external exposures).

AND

e Biomarker (parent chemical or metabolite) is derived from exposure to the

chemical of interest.

Medium
(score = 2)

e Biomarker in a specified matrix has accurate and precise quantitative
relationship with external exposure, internal dose, or target dose.
AND
e Biomarker is derived from multiple parent chemicals, not only the chemical of
interest, but there is a stated method to apportion the estimate to only the
chemical of interest.

Low

e Biomarker in a specified matrix has accurate and precise quantitative
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(score = 3)

¢ relationship with external exposure, internal dose, or target dose.
AND

e Biomarker is derived from multiple parent chemicals, not only the chemical of
interest, and there is NOT an accurate method to apportion the estimate to only
the chemical of interest.
OR

e Biomarker in a specified matrix is a poor surrogate (low accuracy and precision)
for exposure/dose.

Unacceptable
(score = 4)

¢ Not applicable. A study will not be deemed unacceptable based on the use of
biomarker of exposure.

Not
rated/applicabl
e

tudy st th

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight

tel t h /

t

High e The study represents current exposures (within 5 years) and relevant
(score = 1) conditions (e.g., environmental conditions, consumer products, exposure
factors, geographical location).

Medium ¢ The study is less representative of current exposures (>5 to 15 years) and/or
(score = 2) relevant conditions for the scenario of interest (e.g., environmental conditions,
consumer products, exposure factors, geographical location).

Low e The study is not consistent with current exposures (>15 years) and/or with
(score = 3) relevant conditions (e.g., environmental conditions, consumer products,

exposure factors, geographical location); inconsistencies are likely to have a
substantial impact on results.

OR
¢ Insufficient information is provided to determine whether the study represents
current relevant conditions for the scenario of interest.

Unacceptable
(score = 4)

¢ Not applicable. A study will not be deemed unacceptable based on relevance.

Not
rated/applicabl
e

High
(score = 1)

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight

study strengths or important elements such as relevance]

Metric 11. Geographic Area

e Geographic location(s) is reported, discussed, or referenced.

Medium
(score = 2)

e Not applicable. This metric is dichotomous (i.e., high versus unacceptable).

Low
(score = 3)

e Not applicable. This metric is dichotomous (i.e., high versus unacceptable).

Unacceptable
(score = 4)

e Geographic location is not reported, discussed, or referenced.

Not
rated/applicabl
e
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Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
study strengths or important elements such as relevance]

Metric 12. Participant Selection

High e The participants selected are representative of the larger population from which
(score = 1) they were sampled.
OR

e Approaches (e.g., survey weights, inverse probability weighting) were applied to
ensure representativeness.

Medium ¢ Not applicable. This metric is dichotomous (i.e., high versus low).
(score = 2)
Low e The participants selected do not appear to be representative of the larger
(score = 3) population from which they were sampled.
OR

e There is insufficient information to determine whether participants selected are
representative of the population from which they were sampled.

Unacceptable e Not applicable. This metric is dichotomous (i.e., high versus low).
(score = 4)

Not
rated/applicabl
e
Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
study strengths or important elements such as relevance]

High e For cohort studies: There was minimal subject attrition during the study (or
(score = 1) exclusion from the analysis sample) and exposure data were largely complete.
OR

e Any loss of subjects (i.e., incomplete exposure data) was adequately* addressed
(as described above) and reasons were documented when human subjects were
removed from a study.

OR

e Missing data have been imputed using appropriate methods (e.g., random
regression imputation), and characteristics of subjects lost to follow up or with
unavailable records are described in identical way and are not significantly
different from those of the study participants.

e For case-control studies and cross-sectional studies: There was minimal subject
withdrawal from the study (or exclusion from the analysis sample) and exposure
data were largely complete.

OR

e Any exclusion of subjects from analyses was adequately* addressed (as
described above), and reasons were documented when subjects were removed
from the study or excluded from analyses._

*NOTE for all study types: Adequate handling of subject attrition includes: very
little missing exposure data; missing exposure data balanced in numbers across
study groups, with similar reasons for missing data across groups.

Medium e For cohort studies: There was moderate subject attrition during the study (or
(score = 2) exclusion from the analysis sample).
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AND

e Any loss or exclusion of subjects was adequately addressed (as described in the
acceptable handling of subject attrition in the high confidence category) and
reasons were documented when human subjects were removed from a study.

e For case-control studies and cross-sectional studies: There was moderate
subject withdrawal from the study (or exclusion from the analysis sample), but
exposure data were largely complete.

AND

e Any exclusion of subjects from analyses was adequately addressed (as described
above), and reasons were documented when subjects were removed from the
study or excluded from analyses.

Low e For cohort studies: There was large subject attrition during the study (or

(score = 3) exclusion from the analysis sample), but it was adequately addressed (i.e.,
missing exposure data was balanced in numbers across groups and reasons for
missing data were similar across groups).

OR

e Subject attrition was not large but it was inadequately addressed. Inadequate
handling of subject attrition: reason for missing exposure data likely to be
related to true exposure, with either imbalance in numbers or reasons for
missing data across study groups; or potentially inappropriate application of
imputation.

OR

e Numbers of individuals were not reported at each stage of study (e.g., numbers
potentially eligible, examined for eligibility, confirmed eligible, included in the
study or analysis sample, completing follow-up, and analyzed). Reasons were
not provided for non-participation at each stage.

e For case-control and cross-sectional studies: There was large subject
withdrawal from the study (or exclusion from the analysis sample), but it was
adequately addressed (i.e., missing exposure data was balanced in numbers
across groups and reasons for missing data were similar across groups).

OR

e Subject attrition was not large but it was inadequately addressed. Inadequate
handling of subject attrition: reason for missing exposure data likely to be
related to true exposure, with either imbalance in numbers or reasons for
missing data across study groups; or potentially inappropriate application of
imputation.

OR
Numbers of individuals were not reported at each stage of study (e.g., numbers
potentially eligible, examined for eligibility, confirmed eligible, included in the
study or analysis sample, and analyzed). Reasons were not provided for non-
participation at each stage.

Unacceptable e For cohort studies: The loss of subjects (i.e., incomplete exposure data) was
(score = 4) both large and unacceptably handled (as described above in the low confidence
category).
e For case-control and cross-sectional studies: The exclusion of subjects from
analyses was both large and unacceptably handled (as described above in the
low confidence category).

Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
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study strengths or important elements such as relevance]

Metric 14 = Only Applicable to Studies that Compare Exposure in Different Groups

Metric 14. Comparison Group

High (1)

Key elements of the study design are reported (i.e., setting, inclusion and
exclusion criteria, and methods of participant selection), and indicate that
subjects (in all groups) were similar (e.g., recruited with the same method of
ascertainment and within the same time frame using the same inclusion and
exclusion criteria, and were of similar age and health status)

OR

Baseline characteristics of groups differed but these differences were
considered as potential confounding or stratification variables, and were
thereby controlled by statistical analysis.

Medium (2)

There is indirect evidence (i.e., stated by the authors without providing a
description of methods) that subjects (in all groups) were similar (as described
above for the high confidence rating).

AND

Baseline characteristics for subjects (in all groups) reported in the study were
similar.

Low (3)

There is indirect evidence (i.e., stated by the authors without providing a
description of methods) that subjects (in all groups) were similar (as described
above for the high confidence rating).

AND

Baseline characteristics for subjects (in all groups) were not reported.

Unacceptable

(4)

Subjects in all groups were not similar, recruited within very different time
frames, or had very different participation/ response rates.

Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
study strengths or important elements such as relevance]

Metric 15. Documentatio

High e Study clearly states aims, methods, assumptions and limitations.
(score = 1) AND
e Study clearly states the time frame over which exposures were estimated and
what the exposure level represents (e.g., spot measurement, peak, or average
over a specified time frame).
AND
e Discussion of sample collection requirements, relevant participant
characteristics, and matrix treatment is provided.
AND
e Supplementary data is included, allowing summary statistics to be reproduced.
Medium e Study clearly states aims, methods, assumptions and limitations.
(score = 2) AND

Study clearly states the time frame over which exposures were estimated and
what the exposure level represents (e.g., spot measurement, peak, or average
over a specified time frame).
AND

Discussion of sample collection requirements, relevant participant
characteristics, and matrix treatment is provided.
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AND
e Supplementary data is not included; summary statistics cannot be reproduced.

Low
(score = 3)

e Aims, methods, assumptions and limitations are not clear or not completely
reported.
OR
¢ The time frame over which exposures were estimated and/or what the
exposure level represents (e.g., peak, average over a specified time frame) are
not clear (e.g., spot measurement, peak, average over a specified time frame).
OR
e Discussion of sample collection requirements, relevant participant
characteristics, and matrix treatment is not provided.

Unacceptable
(score = 4)

¢ There are numerous inconsistencies or errors in the calculation and/or reporting
of information and results, resulting in highly uncertain reported results.

Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight

study strengths or important elements such as relevance]

ity Qu
High ¢ The study applied quality assurance/quality control measures and all pertinent
(score = 1) quality assurance information is provided in the data source or companion
source. Examples include:
» Field, laboratory, and/or storage recoveries
» Field and laboratory control samples
» Baseline (pre-exposure) samples
» Biomarker stability
» Completeness of sample (i.e., creatinine, specific gravity, osmolality for
urine samples)
AND
¢ No quality control issues were identified or, if they were identified, were
appropriately addressed (i.e., correction for low recoveries, correction for
completeness).
Medium ¢ |tis stated that quality assurance/quality control measures were used, but no
(score = 2) details were provided.
AND
¢ No quality control issues were identified or any identified issues were minor and
addressed (i.e., correction for low recoveries, correction for completeness).
Low ¢ Information on quality assurance/quality control was absent.
(score = 3) OR

e Quality assurance/quality control measures were applied and documented;
however, minor quality control issues have been identified but not addressed,
or there may be some reporting inconsistencies.

Unacceptable
(score = 4)

e QA/QC issues have been identified which significantly interfere with the overall
reliability of the study, and are not addressed.

Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
study strengths or important elements such as relevance]
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Ly

High e Study summarizes mean and variation in exposure levels for one or more

(score = 1) groups.
AND
e Study presents discussion of sources of variability.
Medium ¢ Not applicable. This metric is dichotomous (i.e., high versus low).

(score = 2)

Low e Study does not summarize mean and variation in exposure levels for any
(score = 3) groups.

AND/OR
e Study does not present discussion of sources of variability.

Unacceptable
(score = 4)

e Not applicable. This metric is dichotomous (i.e., high versus low).

Not
rated/applicabl
e

Reviewer's Comments:
[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight

High e Key uncertainties, limitations, and data gaps are recognized and discussed (e.g.,

(score = 1) those related to inherent variability in environmental and exposure-related
parameters or possible measurement errors).
AND
e The uncertainties are minimal.
Medium ¢ Not applicable. This metric is dichotomous (i.e., high versus low).

(score = 2)

Low e Key uncertainties, limitations, or data gaps are not recognized or discussed.
(score = 3) AND/OR

e Estimates are highly uncertain.

Unacceptable
(score = 4)

e Not applicable. This metric is dichotomous (i.e., high versus low).

Not
rated/applicabl
e

Reviewer's Comments:

[Document concerns, uncertainties, limitations, and deficiencies and any additional comments that may highlight
study strengths or important elements such as relevance]
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E.6.5 Experimental Data

Table E-14. Serious Flaws that Would Make Sources of Experimental Data Unacceptable for
Use in the Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

Sampling The sampling methodology is not discussed in the data source or
Methodology companion source.

Reliability

and Conditions | Sampling methodology is not scientifically sound or is not consistent

with widely accepted methods/approaches for the chemical and media

being analyzed (e.g., inappropriate sampling equipment, improper

storage conditions).

There are numerous inconsistencies in the reporting of sampling

information, resulting in high uncertainty in the sampling methods used.
Analytical Analytical methodology is not described, including analytical

Methodology instrumentation (i.e., HPLC, GC).

Analytical methodology is not scientifically appropriate for the chemical

and media being analyzed (e.g., method not sensitive enough, not

specific to the chemical, out of date).

There are numerous inconsistencies in the reporting of analytical

information, resulting in high uncertainty in the analytical methods used.

Selection of . . . -
. Biomarker in a specified matrix is a poor surrogate (low accuracy and
Biomarker of .
precision) for exposure/dose.
Exposure
. Testing Testing conditions are not relevant to the exposure scenario of interest
Representative . .
Scenario for the chemical.
Sample Size and | Sample size is not reported.
Variability Single sample collected per data set.

For biomonitoring studies, the timing of sample collected is not
appropriate based on chemical properties (e.g., half-life), the
pharmacokinetics of the chemical (e.g., rate of uptake and elimination),
and when the exposure event occurred.

Temporality Temporality of tested items is not reported, discussed, or referenced.

Accessibility / Reporting of There are numerous inconsistencies or errors in the calculation and/or
Clarity Results reporting of results, resulting in highly uncertain reported results.
Quality QA/QC issues have been identified which significantly interfere with the
Assurance overall reliability of the study.
Variability and Variability and | Estimates are highly uncertain based on characterization of variability
Uncertainty Uncertainty and uncertainty.
Notes:

GC = Gas chromatography
HPLC = High pressure liquid chromatography
QA/QC = Quality assurance/quality control
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Table E-15. Evaluation Criteria for Sources of Experimental Data

Confidence Level . .. Selected
Metric Description
{Score) Score

Metric 1. Sampling Methodology and Conditions
High e Samples were collected according to publicly available SOPs, methods,

(score = 1) protocols, or test guidelines that are scientifically sound and widely accepted
from a source generally known to use sound methods and/or approaches such
as EPA, NIST, ASTM, ISO, and ACGIH.

OR
The sampling protocol used was not a publicly available SOP from a source
generally known to use sound methods and/or approaches, but the sampling
methodology is clear, appropriate (i.e., scientifically sound), and similar to
widely accepted protocols for the chemical and media of interest. All pertinent
sampling information is provided in the data source or companion source.
Examples include:
» sampling conditions (e.g., temperature, humidity)
» sampling equipment and procedures
» sample storage conditions/duration
» performance/calibration of sampler
Medium e Sampling methodology is discussed in the data source or companion source
(score = 2) and is generally appropriate (i.e., scientifically sound) for the chemical and
media of interest, however, one or more pieces of sampling information is not
described. The missing information is unlikely to have a substantial impact on
results.
OR
¢ Standards, methods, protocols, or test guidelines may not be widely accepted,
but a successful validation study for the new/unconventional procedure was
conducted prior to the sampling event and is consistent with sound scientific
theory and/or accepted approaches.

Low Sampling methodology is only briefly discussed, therefore, most sampling
(score = 3) information is missing and likely to have a substantial impact on results.
AND/OR
The sampling methodology does not represent best sampling methods,
protocols, or guidelines for the chemical and media of interest (e.g., outdated
(but still valid) sampling equipment or procedures, long storage durations).
AND/OR
There are some inconsistencies in the reporting of sampling information (e.g.,
differences between text and tables in data source, differences between
standard method and actual procedures reported to have been used, etc.)
which lead to a low confidence in the sampling methodology used.
Unacceptable e The sampling methodology is not discussed in the data source or companion

(score = 4) source.
AND/OR
Sampling methodology is not scientifically sound or is not consistent with
widely accepted methods/approaches for the chemical and media being
analyzed (e.g., inappropriate sampling equipment, improper storage
conditions).
AND/OR
There are numerous inconsistencies in the reporting of sampling information,
resulting in high uncertainty in the sampling methods used.
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Not
rated/applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements
such as relevance]
High e Samples were analyzed according to publically available analytical methods
(score = 1) that are scientifically sound and widely accepted (i.e.,from a source generally
using sound methods and/or approaches) and are appropriate for the chemical
and media of interest. Examples include EPA SW-846 Methods, NIOSH Manual
of Analytical Methods 5" Edition, etc.
OR
e The analytical method used was not a publically available method from a
source generally known to use sound methods and/or approaches, but the
methodology is clear and appropriate (i.e., scientifically sound) and similar to
widely accepted protocols for the chemical and media of interest. All pertinent
sampling information is provided in the data source or companion source.
Examples include:
extraction method
analytical instrumentation (required)
instrument calibration
LOQ, LOD, detection limits, and/or reporting limits
recovery samples
biomarker used (if applicable)
matrix-adjustment method (i.e., creatinine, lipid, moisture)
Medium e Analytical methodology is discussed in detail and is clear and appropriate (i.e.,
(score = 2) scientifically sound) for the chemical and media of interest; however, one or
more pieces of analytical information is not described. The missing information
is unlikely to have a substantial impact on results.
AND/OR
¢ The analytical method may not be standard/widely accepted, but a method
validation study was conducted prior to sample analysis and is expected to be
consistent with sound scientific theory and/or accepted approaches.
AND/OR
e Samples were collected at a site and immediately analyzed using an on-site
mobile laboratory, rather than shipped to a stationary laboratory.
Low ¢ Analytical methodology is only briefly discussed. Analytical instrumentation is
(score = 3) provided and consistent with accepted analytical instrumentation/methods.
However, most analytical information is missing and likely to have a substantial
impact on results.
AND/OR
¢ Analytical method is not standard/widely accepted, and method validation is
limited or not available.
AND/OR
e Samples were analyzed using field screening techniques.
AND/OR
e LOQ, LOD, detection limits, and/or reporting limits not reported.
AND/OR
e There are some inconsistencies or possible errors in the reporting of analytical
information (e.g., differences between text and tables in data source,
differences between standard method and actual procedures reported to have
been used, etc.) which leads to a lower confidence in the method used.

YVVVVYYY
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Unacceptable

¢ Analytical methodology is not described, including analytical instrumentation

rated/applicable

(score = 4) (i.e., HPLC, GC).

AND/OR

¢ Analytical methodology is not scientifically appropriate for the chemical and
media being analyzed (e.g., method not sensitive enough, not specific to the
chemical, out of date).
AND/OR

¢ There are numerous inconsistencies in the reporting of analytical information,
resulting in high uncertainty in the analytical methods used.

Not

Reviewer’s
comments

High
(score = 1)

[Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important elements
such as relevance]

e Biomarker in a specified matrix is known to have an accurate and precise
quantitative relationship with external exposure, internal dose, or target dose
(e.g., previous studies (or the current study) have indicated the biomarker of
interest reflects external exposures).

AND

e Biomarker (parent chemical or metabolite) is derived from exposure to the

chemical of interest.

Metric 3. Selection of Biomarker of Exposure

Medium
(score = 2)

e Biomarker in a specified matrix has accurate and precise quantitative
relationship with external exposure, internal dose, or target dose.
AND

e Biomarker is derived from multiple parent chemicals, not only the chemical of
interest, but there is a stated method to apportion the estimate to only the
chemical of interest

Low
(score = 3)

e Biomarker in a specified matrix has accurate and precise quantitative
relationship with external exposure, internal dose, or target dose.
AND

e Biomarker is derived from multiple parent chemicals, not only the chemical of
interest, and there is NOT a stated method to apportion the estimate to only
the chemical of interest.

Unacceptable

e Biomarker in a specified matrix is a poor surrogate (low accuracy and precision)

Metric 4. Testing Scenario

High
(score = 1)

(score = 4) for exposure/dose.
Not e Metric is not applicable to the data source.
rated/applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

e Testing conditions closely represent relevant exposure scenarios (i.e.,
population/scenario/media of interest). Examples include:

amount and type of chemical / product used

source of exposure/test substance

method of application or by-stander exposure

use of exposure controls

microenvironment (location, time, climate, temperature, humidity,

YVVVYVYY
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» pressure, airflow)
AND
e Testing conducted under a broad range of conditions for factors such as
temperature, humidity, pressure, airflow, and chemical mass / weight fraction
(if appropriate).
Medium e The data likely represent the relevant exposure scenario (i.e.,
(score = 2) population/scenario/media of interest). One or more key pieces of information
may not be described but the deficiencies are unlikely to have a substantial
impact on the characterization of the exposure scenario.

AND/OR
o If surrogate data, activities seem similar to the activities within scope.
Low ¢ The data lack multiple key pieces of information and the deficiencies are likely
(score = 3) to have a substantial impact on the characterization of the exposure scenario.
AND/OR

e There are some inconsistencies or possible errors in the reporting of scenario
information (e.g., differences between text and tables in data source,
differences between standard method and actual procedures reported to have
been used, etc.) which leads to a lower confidence in the scenario assessed.
AND/OR

o If surrogate data, activities have lesser similarity but are still potentially
applicable to the activities within scope.

AND/OR
¢ Testing conducted under a single set of conditions.

Unacceptable ¢ Testing conditions are not relevant to the exposure scenario of interest for the
(score = 4) chemical.
Not
rated/applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Metric 5. Sample Size and Variability

High e Sample size is reported and large enough (i.e., > 10 samples) to be reasonably
(score = 1) assured that the samples represent the scenario of interest.
AND

e Replicate tests performed and variability across tests is characterized (if
appropriate).

Medium e Sample size is moderate (i.e., 5 to 10 samples), thus the data are likely to
(score = 2) represent the scenario of interest.
AND

e Replicate tests performed and variability across tests is characterized (if
appropriate).

Low e Sample size is small {i.e., <5 samples), thus the data are likely to poorly
(score = 3) represent the scenario of interest.
AND/OR

e Replicate tests were not performed.

Unacceptable e Sample size is not reported.
(score = 4) AND/OR

¢ Single sample collected per data set.
AND/OR

¢ For biomonitoring studies, the timing of sample collected is not appropriate
based on chemical properties (e.g., half-life), the pharmacokinetics of the
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e chemical (e.g., rate of uptake and elimination), and when the exposure event

occurred.
Not .
rated/applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Metric 6. Temporality

High e Source(s) of tested items appears to be current (within 5 years).
(score = 1)
Medium e Source(s) of tested items is less consistent with when current or recent
(score = 2) exposures (>5 to 15 years) are expected.
Low ¢ Source(s) of tested items is not consistent with when current or recent
(score = 3) exposures (>15 years) are expected or is not identified.
Unacceptable e Temporality of tested items is not reported, discussed, or referenced.
(score = 4)
Not .
rated/applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Metric /. Reporting of Results

High e Supplementary or raw data (i.e., individual data points) are reported, allowing
(score = 1) summary statistics to be calculated or reproduced.
AND

e Summary statistics are detailed and complete. Example parameters include:
» Description of data set summarized (i.e., location, population, dates,
etc.)

» Range of concentrations or percentiles
» Number of samples in data set
» Frequency of detection
» Measure of variation (CV, standard deviation)
» Measure of central tendency (mean, geometric mean, median)
» Test for outliers (if applicable)
AND

e Both adjusted and unadjusted results are provided (i.e., correction for void
completeness in urine biomonitoring, whole-volume or lipid adjusted for blood
biomonitoring) [only if applicable].

Medium e Supplementary or raw data (i.e., individual data points) are not reported, and
(score = 2) therefore summary statistics cannot be reproduced.
AND/OR

e Summary statistics are reported but are missing one or more parameters (see
description for high).
AND/OR
e Only adjusted or unadjusted results are provided, but not both [only if
applicable].
Low e Supplementary data are not provided, and summary statistics are missing most
(score = 3) parameters (see description for high).
AND/OR
e There are some inconsistencies or errors in the results reported, resulting in
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e low confidence in the results reported (e.g., differences between text and
tables in data source, less appropriate statistical methods).

Unacceptable

There are numerous inconsistencies or errors in the calculation and/or

High
(score = 1)

(score = 4) reporting of results, resulting in highly uncertain reported results.
Not
rated/applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

¢ The study applied quality assurance/quality control measures and all pertinent
quality assurance information is provided in the data source or companion
source. Examples include:

Laboratory, and/or storage recoveries.

Laboratory control samples.

Baseline (pre-exposure) samples.

Biomarker stability

Completeness of sample (i.e., creatinine, specific gravity, osmolality for

urine samples)

YVVYVYVY

AND

¢ No quality control issues were identified or any identified issues were minor
and adequately addressed (i.e., correction for low recoveries, correction for
completeness).

Metric 8. Quality Assurance

Medium
(score = 2)

¢ The study applied and documented quality assurance/quality control measures;
however, one or more pieces of QA/QC information is not described. Missing
information is unlikely to have a substantial impact on results.
AND

¢ No quality control issues were identified or any identified issues were minor
and addressed (i.e., correction for low recoveries, correction for completeness).

Low
(score = 3)

¢ Quality assurance/quality control techniques and results were not directly
discussed, but can be implied through the study’s use of standard field and
laboratory protocols.
AND/OR

¢ Deficiencies were noted in quality assurance/quality control measures that are
likely to have a substantial impact on results.
AND/OR

¢ There are some inconsistencies in the quality assurance measures reported,
resulting in low confidence in the quality assurance/control measures taken
and results (e.g., differences between text and tables in data source).

Unacceptable

¢ QA/QC issues have been identified which significantly interfere with the overall

High
(score = 1)

(score = 4) reliability of the study.
Not
rated/applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

¢ The study characterizes variability in the population/media studied.
AND

¢ Key uncertainties, limitations, and data gaps have been identified.
AND

Metric 9. Variability and Uncertainty
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e The uncertainties are minimal and have been characterized.

Medium ¢ The study has limited characterization of variability in the population/media
(score = 2) studied.
AND/OR
¢ The study has limited discussion of key uncertainties, limitations, and data gaps.
AND/OR

¢ Multiple uncertainties have been identified, but are unlikely to have a
substantial impact on results.

Low ¢ The characterization of variability is absent.
(score = 3) AND/OR
¢ Key uncertainties, limitations, and data gaps are not discussed.
AND/OR

¢ Uncertainties identified may have a substantial impact on the exposure the
exposure assessment
Unacceptable e Estimates are highly uncertain based on characterization of variability and

(score = 4) uncertainty.
Not
rated/applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

Notes:

ACGIH = American Conference of Governmental Industrial Hygienists
ASTM = American Society for Testing and Materials

CV = Coefficient of variation

GC = Gas chromatography

HPLC = High pressure liquid chromatography

ISO = International Organization for Standardization

LOD = Limit of detection

LOQ = Limit of quantitation

NIOSH = National Institute for Occupational Safety and Health
NIST = National Institute of Standards and Technology

QA/QC = Quality assurance/quality control

SOPs = Standard operating procedures
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E.6.6 Database Data

Table E-18. Serious Flaws that Would Make Sources of Database Data Unacceptable for Use in
the Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

Reliability

Sampling
methodology

The sampling methodologies used were not appropriate for the
chemical/media of interest in the database (e.g., inappropriate sampling
equipment, improper storage conditions).

Analytical
methodology

The analytical methodologies used were not appropriate for the
chemical/media of interest in the database (e.g., method not sensitive
enough, not specific to the chemical, out of date).

. Geographic Geographic location of sampling data within database is not reported,
Representative .
Area discussed, or referenced.
Temporal Timing of sample data is not reported, discussed, or referenced.
Exposure Data provided in the database are not representative of the media or
Scenario population of interest.
Availability of
Accessibility / Database and No information is provided on the database source or availability to the
Clarity Supporting public.
Documents
Reporting There are numerous inconsistencies or errors in the calculation and/or
Results reporting of results, resulting in highly uncertain reported results.

The information source reporting the analysis of the database data is
missing key sections or lacks enough organization and clarity to locate
and extract necessary information.

Variability and
Uncertainty

Variability and
Uncertainty

Estimates are highly uncertain based on characterization of variability
and uncertainty.
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Table E-19. Evaluation Criteria for Sources of Database Data

Description Selecte
p d Score

Metric 1. Sampling methodology

Confidence
Level {Score)

High e Widely accepted sampling methodologies (i.e.,from a source generally using
(score = 1) sound methods and/or approaches) were used to generate the data presented in
the database. Example SOPs include USGS’s “National Field Manual for the
Collection of Water-Quality Data”, EPA’s “Ambient Air Sampling” (SESDPROC-303-
R5), etc.
Medium ¢ The sampling methodologies were consistent with sound scientific theory and/or
(score = 2) accepted approaches based on the reported sampling information, but may not
have followed published procedures from a source generally known to use sound
methods and/or approaches..
Low e The sampling methodology was not reported in data source or companion data
(score = 3) source.
Unacceptable ¢ The sampling methodologies used were not appropriate for the chemical/media
(score = 4) of interest in the database (e.g., inappropriate sampling equipment, improper
storage conditions).
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

relevance]

Metric 2. Analytical methodology

High e Widely accepted analytical methodologies (i.e., from a source generally using
(score = 1) sound methods and/or approaches) were used to generate the data presented in
the database. Example SOPs include EPA SW-846 Methods, NIOSH Manual of
Analytical Methods 5" Edition, etc.
Medium ¢ The analytical methodologies were consistent with sound scientific theory and/or
(score = 2) accepted approaches based on the reported analytical information, but may not
have followed published procedures from a source generally known to use sound
methods and/or approaches.
Low ¢ The analytical methodology was not reported in data source or companion data
(score = 3) source.
Unacceptable ¢ The analytical methodologies used were not appropriate for the chemical/media
(score = 4) of interest in the database (e.g., method not sensitive enough, not specific to the
chemical, out of date).
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as

vance]

Metric 3. Geographic Area

High e Geographic location(s) is reported, discussed, or referenced.
(score = 1)
Medium e Not applicable. This metric is dichotomous (i.e., high versus unacceptable).
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(score = 2)

Low e Not applicable. This metric is dichotomous (i.e., high versus unacceptable).
(score = 3)
Unacceptable e Geographic location is not reported, discussed, or referenced.
(score = 4)
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]
High ¢ The data reflect current conditions (within 5 years); and/or
(score = 1) e Database contains robust historical data for spatial and temporal analyses (if
applicable).
Medium e The data are less consistent with current or recent exposures (>5 to 15 years);
(score = 2) and/or
e Database contains sufficient historical data for spatial and temporal analyses (if
applicable).
Low e Data are not consistent with when current exposures (>15 years old) may be
(score = 3) expected; and/or

¢ Database does not contain enough historical data for spatial and temporal
analyses (if applicable).
Unacceptable ¢ Timing of sample data is not reported, discussed, or referenced.

(score = 4)
Not
rated/applicabl
e

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional

comments comments that may highlight study strengths or important elements such as

relevance]

High ¢ The data closely represent relevant exposure scenario (i.e., the
(score = 1) population/scenario/media of interest). Examples include:

» amount and type of chemical / product used
» source of exposure
» method of application or by-stander exposure
» use of exposure controls

e microenvironment (location, time, climate)

Medium e The data likely represent the relevant exposure scenario (i.e.,

(score = 2) population/scenario/media of interest). One or more key pieces of information
may not be described but the deficiencies are unlikely to have a substantial
impact on the characterization of the exposure scenario.

AND/OR
¢ If surrogate data, activities seem similar to the activities within scope.
Low e The data lack multiple key pieces of information and the deficiencies are likely to

(score = 3) have a substantial impact on the characterization of the exposure scenario.
AND/OR

e There are some inconsistencies or possible errors in the reporting of scenario
information (e.g., differences between text and tables in data source, differences
between standard method and actual procedures reported to have been used,
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e etc.) which leads to a lower confidence in the scenario assessed.
AND/OR

¢ If surrogate data, activities have lesser similarity but are still potentially
applicable to the activities within scope.

Unacceptable | e If reported, the exposure scenario discussed in the monitored study does not

(score = 4) represent the exposure scenario of interest for the chemical.

Not

rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]

High ¢ Database is widely accepted and/or from a source generally known to use sound

(score = 1) methods and/or approaches (e.g., NHANES, STORET).
Medium e The database may not be widely known or accepted (e.g., state maintained
(score = 2) databases), but the database is adequately documented with the following
information:

» Within the database, metadata is present (sample identifiers,
annotations, flags, units, matrix descriptions, etc.) and data fields are
generally clear and defined.

» A user manual other supporting documentation is available, or there is
sufficient documentation in the data source or companion source.

» Database quality assurance and data quality control measures are
defined and/or a QA/QC protocol was followed.

Low ¢ The database may not be widely known or accepted and only limited database

(score = 3) documentation is available (see the medium rating).
Unacceptable ¢ No information is provided on the database source or availability to the public.
(score = 4)
Not rated/
applicable
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]

High ¢ The information source reporting the analysis of the database data is well

(score = 1) organized and understandable by the target audience.
AND

e Summary statistics in the data source are detailed and complete. Example
parameters include:
» Description of data set summarized (i.e., location, population, dates,
etc.)
Range of concentrations or percentiles
Number of samples in data set
Frequency of detection
Measure of variation (CV, standard deviation)
Measure of central tendency (mean, geometric mean, median)
Test for outliers (if applicable)
Medium ¢ The information source reporting the analysis of the database data is well
(score = 2) organized and understandable by the target audience.
AND

YVVVVYYVY
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e Summary statistics are missing one or more parameters (see description for
high).

Low
(score = 3)

¢ The information source reporting the analysis of the database data is unclear or
not well organized.
AND/OR

e Summary statistics are missing most parameters (see description for high)
AND/OR

e There are some inconsistencies or errors in the results reported, resulting in low
confidence in the results reported (e.g., differences between text and tables in
data source, less appropriate statistical methods).

Unacceptable

e There are numerous inconsistencies or errors in the calculation and/or reporting

(score = 4) of results, resulting in highly uncertain reported results.

AND/OR
¢ The information source reporting the analysis of the database data is missing key
sections or lacks enough organization and clarity to locate and extract necessary
information.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any
comments additional comments that may highlight study strengths or important elements

such as relevance]

High ¢ Key uncertainties, limitations, and data gaps have been identified.
(score = 1) AND
¢ The uncertainties are minimal and have been characterized.
Medium e The study has limited discussion of key uncertainties, limitations, and data gaps.
(score = 2) AND/OR
¢ Multiple uncertainties have been identified, but are unlikely to have a substantial
impact on results.
Low ¢ Key uncertainties, limitations, and data gaps are not discussed.
(score = 3) AND/OR

¢ Uncertainties identified may have a substantial impact on the exposure the
exposure assessment

Unacceptable

¢ Estimates are highly uncertain based on characterization of variability and

(score = 4) uncertainty.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
comments comments that may highlight study strengths or important elements such as
relevance]
Notes:

CV = Coefficient of variation

NHANES = National Health and Nutrition Examination Survey
NIOSH = National Institute for Occupational Safety and Health
QA/QC = Quality assurance/quality control

SOPs = Standard operating procedures

STORET = Storage and Retrieval for Water Quality Data database
USGS = U.S. Geological Survey
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E.6.7 Completed Exposure Assessments and Risk Characterizations

Table E-16. List of Serious Flaws that Would Make Completed Exposure Assessments and Risk
Characterizations Unacceptable for Use in the Exposure Assessment

Optimization of the list of serious flaws may occur after pilot calibration exercises.

The assessment uses techniques that are not appropriate (e.g.,
Reliability Methodology inappropriate assumptions, models not within domain of the
exposure scenario, etc.).

Assumptions, extrapolations, measurements, and models are not
described.

There appears to be mathematical errors or errors in logic which
significantly interfere with the overall reliability of the study.

If reported, the exposure scenario discussed in the monitored study
Representative Exposure Scenario | does not represent the exposure scenario of interest for the
chemical.

Surrogate data, if available, are not similar enough to the chemical
and use of interest to be used.

Accessibility / Documentation of | The reported data, inputs, and defaults are not documented or only
Clarity References sparsely documented.
Variability and Variability and Estimates are highly uncertain based on characterization of
Uncertainty Uncertainty variability and uncertainty.

Table E-17. Evaluation Criteria for Completed Exposure Assessments and Risk
Characterizations

Confidence Besrintion Selecte
Level (Score) b d Score

Metric 1. Methodology

High e The assessment uses technical approaches that are generally accepted by the
(score = 1) scientific community.
AND

e Assumptions, extrapolations, measurements, and models have been documented
and described.
AND

o There are no mathematical errors or errors in logic.

Medium e The assessment uses techniques that are from reliable sources and are generally
(score = 2) accepted by the scientific community; however, a discussion of assumptions,
extrapolations, measurements, and models is limited.
Low e The assessment uses techniques that may not be generally accepted by the
(score = 3) scientific community.
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AND/OR
e There is only a brief discussion of assumptions, extrapolations, measurements,

and models, or some components may be missing.
AND/OR

o There are some mathematical errors or errors in logic.

Unacceptable |e The assessment uses techniques that are not appropriate (e.g., inappropriate
(score = 4) assumptions, models not within domain of the exposure scenario, etc.)
AND/OR
e Assumptions, extrapolations, measurements, and models are not described.
AND/OR
o There appears to be mathematical errors or errors in logic which significantly
interfere with the overall reliability of the study.

Not

rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
Comments comments that may highlight study strengths or important elements such as
relevance]
High e The data (media concentrations, doses, estimated values, exposure factors)
(score = 1) closely represent exposure scenarios of interest. Examples include:

» geography
» temporality
» chemical/use of interest

Medium ¢ The exposure activity assessed likely represents the population/scenario/media of
(score = 2) interest; however, one or more key pieces of information may not be described.
OR
o If surrogate data, activities seem similar to the activities within scope.
Low e The study lacks multiple key pieces of information and the deficiencies are likely
(score = 3) to have a substantial impact on the characterization of the exposure scenario.
AND/OR

e There are some inconsistencies or possible errors in the reporting of scenario
information (e.g., differences between text and tables in data source, differences
between standard method and actual procedures reported to have been used,
etc.) which leads to a lower confidence in the scenario assessed.

AND/OR

¢ If surrogate data, activities have lesser similarity but are still potentially
applicable to the activities within scope.

Unacceptable |e If reported, the exposure scenario discussed in the monitored study does not
(score = 4) represent the exposure scenario of interest for the chemical.

AND/OR

e Surrogate data, if available, are not similar enough to the chemical and use of

interest to be used.

Not

rated/applicabl

e

Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
Comments comments that may highlight study strengths or important elements such as

relevance]
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Metric 3. Documentation of References

High e References are available for all reported data, inputs, and defaults.
(score = 1) AND
e References generally appear to be from publically available and peer reviewed
sources.
Medium e References are available for all reported data, inputs, and defaults; however,
(score = 2) some references may not be publically available or are not from peer reviewed
sources (i.e., professional judgment, personal communication).
Low ¢ Numerous references for reported data, inputs, and defaults appear to be missing
(score = 3) or there are discrepancies with the references.

AND/OR
¢ Numerous references may not be publically available or are not from peer
reviewed sources (i.e., professional judgment or personal communication).

Unacceptable

o The reported data, inputs, and defaults are not documented or only sparsely

(score = 4) documented.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
Comments comments that may highlight study strengths or important elements such as

relevance]

High e The study characterizes variability in the population/media studied.
(score = 1) AND
¢ Key uncertainties, limitations, and data gaps have been identified.
AND
e The uncertainties are minimal and have been characterized.
Medium e The study has limited characterization of variability in the population/media
(score = 2) studied.
AND/OR
e The study has limited discussion of key uncertainties, limitations, and data gaps.
AND/OR
¢ Multiple uncertainties have been identified, but are unlikely to have a substantial
impact on results.
Low ¢ The characterization of variability is absent.
(score = 3) AND/OR
¢ Key uncertainties, limitations, and data gaps are not discussed.
AND/OR

¢ Uncertainties identified may have a substantial impact on the exposure the
exposure assessment

Unacceptable

e Estimates are highly uncertain based on characterization of variability and

Metric 4. Variability and Uncertainty

(score = 4) uncertainty.
Not
rated/applicabl
e
Reviewer’s [Document concerns, uncertainties, limitations, and deficiencies and any additional
Comments comments that may highlight study strengths or important elements such as

relevance]
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APPENDIX F: DATA QUALITY CRITERIA FOR ECOLOGICAL
HAZARD STUDIES

F.1 Types of Data Sources

The data quality will be evaluated for a variety of ecological hazard studies (Table F-1). Since the
availability of information varies considerably on different chemicals, it is anticipated that some
ecological hazard studies will not be available while others may be identified beyond those
listed in Table F-1.

Table F-1. Study Types that Provide Ecological Hazard Data

_ Datacategory | ypesof DataSources =
Acute and chronic toxicity to aquatic invertebrates and fish (e.g.,
freshwater, saltwater, and sediment-based exposures); toxicity to algae,
cyanobacteria, and other microorganisms; toxicity to terrestrial
invertebrates; acute oral toxicity to birds; toxicity to reproduction of

birds; toxicity to terrestrial plants; toxicity to mammalian wildlife

Ecological Hazard

F.2 Data Quality Evaluation Domains

The methods for evaluation of study quality were developed after review of selected existing
processes and references describing existing study quality and risk of bias evaluation tools for
toxicity studies including Criteria for Reporting and Evaluating Ecotoxicity Data (CRED) and
ECOTOX knowledgebase (ECOTOX) (EC, 2018; Cooper et al., 2016; Lynch et al.,, 2016; Moermond
et al,, 2016b; Samuel et al., 2016; NTP, 2015a; Hoolimans et al., 2014: Koustas et al., 2014;
Kushman et al., 2013; Hartling et al., 2012; Hooiimans et al., 2010). These publications, coupled
with professional judgment and experience, informed the identification of domains and metrics
for consideration in the evaluation and scoring of study quality. The evaluation domains and
criteria were developed by harmonizing criteria across existing processes including CRED and
ECOTOX processes. Furthermore, the evaluation tool is intended to address elements of TSCA
Science Standards 26(h)(1) through 26(h)(5) that EPA must address during the development
process of the risk evaluations.

Ecological hazard studies will be evaluated for data quality by assessing the following seven
domains: Test Substance, Test Design, Exposure Characterization, Test Organism, Outcome
Assessment, Confounding/Variable Control, and Data Presentation and Analysis. The data
guality within each domain will be evaluated by assessing unique metrics that pertain to each
domain. For example, the Test Substance domain will be evaluated by considering the
information reported by the study on the test substance identity, purity, and source. The
domains are defined in Table F-2 and further information on evaluation metrics is provided in
section F.3.
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Table F-2. Data Evaluation Domains and Definitions

Metrics in this domain evaluate whether the information provided in the
study provides a reliable® confirmation that the test substance used in a
study has the same (or sufficiently similar) identity, purity, and properties
as the substance of interest.

Test Substance

Metrics in this domain evaluate whether the experimental design enables
the study to distinguish the effect of exposure from other factors. This
Test Design domain includes metrics related to the use of control groups and
randomization in allocation to ensure that the effect of exposure is
isolated.

Metrics in this domain assess the validity and reliability of methods used
to measure or characterize exposure. These metrics evaluate whether
exposure to the test substance was characterized using a method(s) that
provides valid and reliable results, whether the exposure remained
consistent over the duration of the experiment, and whether the exposure
levels were appropriate to the outcome of interest.

These metrics assess the appropriateness of the population or
organism(s), number of organisms used in the study, and the organism
conditions to assess the outcome of interest associated with the exposure
of interest.

Metrics in this domain assess the validity and reliability of methods,
including sensitivity of methods, that are used to measure or otherwise
characterize the outcome((e.g.. immobilization as a measure of mortality
in aquatic invertebrates)

Metrics in this domain assess the potential impact of factors other than
exposure that may affect the risk of outcome. The metrics evaluate
whether studies identify and account for factors that are related to
Confounding/Variable Control exposure and independently related to outcome (confounding factors)
and whether appropriate experimental or analytical (statistical) methods
are used to control for factors unrelated to exposure that may affect the
risk of outcome (variable control).

Metrics in this domain assess whether appropriate statistical methods
were used and if data for all outcomes are presented.

Exposure Characterization

Test Organisms

Outcome Assessment

Data Presentation and Analysis

Metrics in this domain are added as needed to incorporate chemical- or

Other e .
study-specific evaluations.

Note:

2 Reliability is defined as “the inherent property of a study or data, which includes the use of well-founded
scientific approaches, the avoidance of bias within the study or data collection design and faithful study or data
collection conduct and documentation” (ECHA, 2011b).

F.3 Data Quality Evaluation Metrics

The data quality evaluation domains will be evaluated by assessing unique metrics that have
been developed for ecological hazard studies. Each metric will be binned into a confidence level
of high, medium, low, or unacceptable. Each confidence level is assighed a numerical score (i.e.,
1 through 4) that is used in the method of assessing the overall quality of the study.

Table F-3 lists the data evaluation domains and metrics for ecological hazard studies. Each
domain has between 2 and 6 metrics; however, some metrics may not apply to all study types.
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A general domain for other considerations is available for metrics that are specific to a given
test substance or study type.

EPA/OPPT may modify the metrics used for ecological hazard studies as the Agency acquires
experience with the evaluation tool. Any modifications will be documented.

Confidence level specifications for each metric are provided in Table F-4. Table F-7 summarizes
the serious flaws that would make ecological hazard studies unacceptable for use in the

assessment.

Table F-3. Data Evaluation Domains and Metrics for Ecological Hazard Studies

Metrics

[Metric Number and Description

Test Substance 3 e Metric 1: Test Substance Identity
e  Metric 2: Test Substance Source
e Metric 3: Test Substance Purity
Test Design 3 e Metric 4: Negative Controls

e Metric 5: Negative Control Response
e Metric 6: Randomized Allocation
Exposure 6 e Metric 7: Experimental System/Test Media Preparation
Characterization e Metric 8: Consistency of Exposure Administration
e Metric 9: Measurement of Test Substance Concentration
e Metric 10: Exposure Duration and Frequency
e Metric 11: Number of Exposure Groups and Spacing of Exposure

Levels
e Metric 12: Testing at or Below Solubility Limit
Test Organisms 4 e  Metric 13: Test Organism Characteristics

e  Metric 14: Acclimatization and Pretreatment Conditions

e Metric 15: Number of Organisms and Replicates per Group
e Metric 16: Adequacy of Test Conditions

Outcome Assessment 2 e Metric 17: Outcome Assessment Methodology

e Metric 18: Consistency of Outcome Assessment

Confounding/ 2 e Metric 19: Confounding Variables in Test design and Procedures
Variable Control e  Metric 20: Outcomes Unrelated to Exposure
Data Presentation 3 e Metric 21: Statistical Methods

and Analysis e Metric 22: Reporting of Data

e Metric 23: Explanation of Unexpected Outcomes
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F.4 Scoring Method and Determination of Overall Data Quality
Level

Appendix A provides information about the evaluation method that will be applied across the
various data/information sources being assessed to support TSCA risk evaluations. This section
provides details about the scoring system that will be applied to ecological hazard studies,
including the weighting factors assigned to each metric score of each domain.

Some metrics will be given greater weights than others, if they are regarded as key or critical
metrics. Thus, EPA/OPPT will use a weighting approach to reflect that some metrics are more
important than others when assessing the overall quality of the data.

F.4.1 Weighting Factors

Each metric was assighed a weighting factor of 1 or 2, with the higher weighting factor (2) given
to metrics deemed critical for the evaluation. In selecting critical metrics, EPA recognized that
the relevance of an individual study to the risk analysis for a given substance is determined by
its ability to inform hazard characterization and/or exposure-response assessment. Thus, the
critical metrics are those that determine how well a study answers these key questions:

e |sachange in the outcome demonstrated in the study?

e |sthe observed change more likely than not attributable to the substance exposure?

e At what test substance concentrations does the change occur?

EPA/OPPT assigned a weighting factor of 2 to each metric considered critical to answering these
guestions. Remaining metrics were assignhed a weighting factor of 1. Table F-4 identifies the
critical metrics (i.e., those assigned a weighting factor of 2) for ecological hazard studies and
provides a rationale for selection of each metric. Table F-5 identifies the weighting factors
assigned to each metric, and the ranges of possible weighted metric scores for ecological hazard
studies.

F.4.2 Calculation of Overall Study Score

A confidence level (1, 2, or 3 for High, Medium, or Low confidence, respectively) is assigned for
each relevant metric within each domain. To determine the overall study score, the first step is
to multiply the score for each metric (1, 2, or 3 for High, Medium, or Low confidence,
respectively) by the appropriate weighting factor (as shown in Table F-5) to obtain a weighted
metric score. The weighted metric scores are then summed and divided by the sum of the
weighting factors (for all metrics that are scored) to obtain an overall study score between 1
and 3. The equation for calculating the overall score is shown below:

Overall Score (range of 1 to 3) = 5(Metric Score x Weighting Factor)/>(Weighting Factors)

Some metrics may not be applicable to all study types. Any metrics that are considered to be
Not rated/not applicable to the study under evaluation will not be considered in the calculation

of the study’s overall quality score. These metrics will not be included in the nominator or
denominator of the equation above. The overall score will be calculated using only those
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metrics that receive a numerical score. Scoring samples for ecological hazard studies are given
in Tables F-6 and F-7.

Studies with any single metric scored as unacceptable (score = 4) will be automatically assigned
an overall quality score of 4 (Unacceptable). An unacceptable score means that serious flaws
are noted in the domain metric that consequently make the data unusable {or invalid). If a
metric is not applicable for a study type, the serious flaws would not be applicable for that
metric and would not receive a score. EPA/OPPT plans to use data with an overall quality level
of High, Medium, or Low confidence to quantitatively or qualitatively support the risk
evaluations, but does not plan to use data rated as Unacceptable. An overall study score will not
be calculated when a serious flaw is identified for any metric. If a publication reports more than
one study or endpoint, each study and, as needed, each endpoint will be evaluated separately.

Detailed tables showing quality criteria for the metrics are provided in Tables F-8 and F-9,
including a table that summarizes the serious flaws that would make the data unacceptable for
use in the environmental hazard assessment.
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Table F-4. Ecological Hazard Metrics with Greater Importance in the Evaluation and Rationale

for Selection

 Critical Metricswith |

Rationale

Test substance

Test substance identity
(Metric 1)

The test substance must be identified and characterized
definitively to ensure that the study is relevant to the
substance of interest.

Test design

Negative controls

A concurrent negative control is required to ensure that any

characterization

preparation
(Metric 7)

(Metric 4) observed effects are attributable to substance exposure.
The design of the test system and methods of test media
preparation must take into account the physical-chemical
Experimental test properties (e.g., solubility, volatility) and reactivity of the test
Exposure system/test media substance (e.g., hydrolysis, biodegradation, bioaccumulation,

adsorption) to ensure confidence in test substance
concentrations, which will allow for determination of a
concentration-response relationship and enable valid
comparisons across studies.

Exposure
characterization

Measurement of test
substance concentration
(Metric 9) ®

For test substances that have poor water solubility, are
volatile or unstable in the test media measurement of test
substance concentrations is necessary for determination of a
concentration-response relationship and to enable valid
comparisons across studies.

Test organisms

Test organism
characteristics
(Metric 13)

The test organism characteristics must be reported to enable
assessment of a) whether they are suitable for the endpoint
of interest; and b) whether there are species, strain, sex, size,
or age/lifestage differences within or between different
studies.

Outcome assessment

Outcome assessment
methodology
(Metric 17)

The methods used for outcome assessment must be fully
described, valid, and sensitive to ensure that effects are
detected, that observed effects are true, and to enable valid
comparisons across studies.

Confounding/variable
control

Confounding variables
in test design and
procedures
(Metric 19)

Control for confounding variables in test design and
procedures are necessary to ensure that any observed effects
are attributable to substance exposure and not to other
factors.

Data presentation and
analysis

Reporting of data
(Metric 22)

Detailed results are necessary to determine if the study
authors’ conclusions are valid and to determine a exposure-
response relationship.

Notes:

® A weighting factor of 1 is assigned for the following metrics: test substance source (metric 2); test substance
purity (metric 3); negative control response (metric 5); randomized allocation (metric 6); consistency of
exposure administration (metric 8); exposure duration and frequency (metric 10); number of exposure
groups and spacing of exposure levels (metric 11); testing at or below solubility limit (metric 12);
acclimatization and pretreatment conditions (metric 14); number of organisms and replicates per group
(metric 15); adequacy of test conditions (metric 16); consistency of outcome assessment (metric 18);
outcomes unrelated to exposure (metric 20); statistical methods (metric 21); and explanation of unexpected

outcomes (metric 23)

®This metric is applicable only to test substances that have poor water solubility or are volatile or unstable in

test media
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Table F-5. Metric Weighting Factors and Range of Weighted Metric Scores for Ecological
Hazard Studies

. . :Rang,é 'nff : .
| Weighted Metric

1. Test substance 1. Test substance identity 1to3 2 2to6

2. Test substance source 1 1to3

3.Test substance purity 1 1to3
2. Test design 4. Negative controls 2 2to6

5. Negative control response 1 1to3

6. Randomized allocation 1 1to3
3. Exposure 7. Experimental system/test media preparation 2 2to6
characterization 8. Consistency of exposure administration 1 1to3

9. Exposure duration and frequency 2 2to6

10. Measurement of test substance 1 1to3

concentration

11. Number of exposure groups and dose 1 1to3

spacing

12. Testing at or Below Solubility Limit 1 1to3
4. Test organisms | 13. Test organism characteristics 2 2to6

14. Acclimatization and pretreatment 1 1to3

conditions

15. Number of organisms and replicates per 1 1to3

group

16. Adequacy of test conditions 1 1to3
5. Outcome 17. Outcome assessment methodology 2 2to6
assessment 18. Consistency of outcome assessment 1 1to3
6. Confounding/ 19. Confounding variables in test design and ) 2to6
variable control procedures

20. Outcomes unrelated to exposure 1 1to3
7. Data 21. Statistical methods 1 1to3
presentation and | 22. Reporting of data 2 2to 6
analysis 23. Explanation of unexpected outcomes 1 1to3

Sum (if all metrics scored)*® 31 31t093
Range of Overall Scores, where 31/31=4;
Overall Score = Sum of Weighted Scores/Sum of Metric Weighting Factor 93/31=3
High Medium Low
‘ ‘ Range of overall
score = 1 to 3¢

Notes:

2 For the purposes of calculating an overall study score, the range of possible metric scores is 1 to 3 for each metric,
corresponding to high and low confidence. No calculations will be conducted if a study receives an “unacceptable”
rating (score of “4”) for any metric.

® The range of weighted scores for each metric is calculated by multiplying the range of metric scores (1 to 3) by the
weighting factor for that metric.

“The sum of weighting factors and the sum of the weighted scores will differ if some metrics are not scored (not
applicable).

4The range of possible overall scores is 1 to 3. If a study receives a score of 1 for every metric, then the overall study
score will be 1. If a study receives a score of 3 for every metric, then the overall study score will be 3.
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Table F-6. Scoring Example for an Ecological Hazard Study with all Metrics Scored

Test substance 1. Test substance identity 2 2 4
2. Test substance source 3 1 3
3.Test substance purity 2 1 2
Test design 4. Negative controls 1 2 2
5. Negative control response 2 1 2
6. Randomized allocation 3 1 3
Exposure characterization 7. Experimental system/test media preparation 2 2 4
8. Consistency of exposure administration 1 1 1
9. Exposure duration and frequency 1 2 2
10. Measurement of test substance concentration 1 1 1
11. Number of exposure groups and dose spacing 1 1 1
12. Testing at or Below Solubility Limit 1 1 1
Test organisms 13. Test organism characteristics 2 2 4
14. Acclimatization and pretreatment conditions 2 1 2
15. Number of organisms and replicates per group 1 1 1
16. Adequacy of test conditions 1 1 1
Outcome assessment 17. Outcome assessment methodology 1 2 2
18. Consistency of outcome assessment 1 1 1
Confounding/variable control 19. Confounding variables in test design and procedures 2 2 4
20. Outcomes unrelated to exposure 2 1 2
Data presentation and analysis 21. Statistical methods 2 1 2
22. Reporting of data 1 2 2
23. Explanation of unexpected outcomes 2 1 2
Sum 31 49
Overall Study Score  1.6= High
Overall Score = Sum of Weighted Scores/Sum of Metric Weighting Factor
High Medium Low

156

ED_002923_00002995-00156



Test substance 1. Test substance identity 2 2 4
2. Test substance source 3 1 3
3.Test substance purity 2 1 2

Test design 4. Negative controls 1 2 2
5. Negative control response 2 1 2
6. Randomized allocation 3 1 3

Exposure characterization 7. Experimental system/test media preparation 2 2 4
8. Consistency of exposure administration 1 1 1
9. Exposure duration and frequency 1 2 2
10. Measurement of test substance concentration 1 1 1
11. Number of exposure groups and dose spacing 1 1 1
12. Testing at or Below Solubility Limit NR

Test organisms 13. Test organism characteristics 3 2 6
14. Acclimatization and pretreatment conditions
15. Number of organisms and replicates per group 1 1
16. Adequacy of test conditions NR

Outcome assessment 17. Outcome assessment methodology 1 2 2
18. Consistency of outcome assessment NR

Confounding/variable control 19. Confounding variables in test design and procedures 3 2 6
20. Outcomes unrelated to exposure NR

Data presentation and analysis 21. Statistical methods
22. Reporting of data 1 2
23. Explanation of unexpected outcomes NR

NR= not rated/not applicable Sum 26 46

Overall Study Score  1.8= Medium
Overall Score = Sum of Weighted Scores/Sum of Metric Weighting Factor
Medium
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F.5 Data Quality Criteria

Table F-8. Serious Flaws that Would Make Ecological Hazard Studies Unacceptable
Optimization of the list of serious flaws may occur after pilot calibration exercises.

The test substance identity and form (the latter if
applicable) cannot be determined from the information
provided (e.g., nomenclature was unclear and CASRN or

Test substance Test substance identity structure were not reported)
OR

for mixtures, the components and ratios were not
characterized.

The test substance was not obtained from a manufacturer
OR

if synthesized or extracted, analytical verification of the
test substance was not conducted.

The nature and quantity of reported impurities were such
Test substance purity that study results were likely to be due to one or more of
the impurities.

Test substance source

A concurrent negative control group was not included or
reported

OR

the reported negative control group was not appropriate
(e.g., age/weight of organisms differed between control
and treated groups).

The biological responses of the negative control groups
were not reported

Negative control response | OR
there was unacceptable variation in biological responses

between control replicates.

The study reported using a biased method to allocate
organisms to study groups (e.g., each study group consists
of organisms from a single brood and the broods differ
among study groups).

Test design Negative controls

Randomized allocation

The physical-chemical properties of the test substance
required special considerations for preparation and
maintenance of test substance concentrations, but no
measures were taken to appropriately prepare test
concentrations and/or minimize loss of test substance
before and during the exposure and/or the use of such
measures was not reported. In addition, the test substance
concentrations were not measured, thereby preventing
characterization of a concentration-response relationship.
Reported information indicated that critical exposure
details were inconsistent across study groups and these
differences are considered serious flaws that make the
Consistency of exposure study unusable (e.g., for a poorly soluble mixture, a solvent
administration was used for some study groups while a water-
accommodated fraction was used for others).

Exposure Experimental system/test
characterization media preparation
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Measurement of test
substance concentration

For test substances that have poor water solubility or are
volatile or unstable in test media:

Exposure concentrations were not measured and nominal
values are highly uncertain due to the nature of the test
substance

OR

exposure concentrations were measured but analytical
methods were not appropriate for the test substance
resulting in serious uncertainties in measured
concentrations (e.g., recovery and/or repeatability were
poor).

Exposure duration and
frequency

The duration of exposure and/or exposure frequency were
not reported

OR

the reported duration of exposure and/or exposure
frequency were not suited to the study type and/or
outcome(s) of interest (e.g., study intended to assess
effects on reproduction did not expose organisms to test
substance for an acceptable period of time prior to
mating).

Number of exposure groups
and spacing of exposure
levels

The number of exposure groups and spacing of exposure
levels were not conducive to the purpose of the study
(e.g., the range of concentrations tested was either too
high or too low to observe a concentration-response
relationship, a LOAEC, NOAEC, LCs, or EC5 could not be
identified)

OR

no information is provided on the number of exposure
groups and spacing of exposure levels.

Testing at or below solubility
limit

All exposure concentrations greatly exceeded the water
solubility limit (or dispersibility limit if applicable) and the
range of exposure concentrations tested was insufficient to
characterize a concentration-response relationship
AND/OR

the solvent concentration exceeded an appropriate
concentration and is likely to have influenced the biological
response of the test organisms.

Test organisms

Test organism
characteristics

The test organisms were not identified sufficiently or were
not appropriate for the evaluation of the specific
outcome(s) of interest or were not from an appropriate
source (e.g., collected from a polluted field site).

Acclimatization and
pretreatment conditions

There were serious differences in acclimatization and/or
pretreatment conditions between control and exposed
groups

OR

organisms were previously exposed to the test substance
or other unintended stressors.

Number of organisms and
replicates per group

The number of test organisms and/or replicates was
insufficient to characterize toxicological effects and/or
provided insufficient power for statistical analysis (e.g., 1-2
organisms/group).

Adequacy of test conditions

Organism housing and/or environmental conditions and/or
food, water, and nutrients and/or biomass loading were

159

ED_002923_00002995-00159




not conducive to maintenance of health (e.g., overt signs
of handling stress are evident).

Outcome
assessment

Outcome assessment
methodology

The outcome assessment methodology was not reported
OR

the reported outcome assessment methodology was not
sensitive for the outcome(s) of interest (e.g., in the
assessment of reproduction in a chronic daphnid test,
offspring were not counted and removed until the end of
the test, rather than daily).

Consistency of outcome
assessment

There were large inconsistencies in the execution of study
protocols for outcome assessment across study groups
OR

outcome assessments were not adequately reported for
meaningful interpretation of results.

Confounding/
variable control

Confounding variables in
test design and procedures

The study reported significant differences among the study
groups with respect to environmental conditions (e.g.,
differences in pH unrelated to the test substance) or other
non-treatment-related factors and these prevent
meaningful interpretation of the results.

Outcomes unrelated to
exposure

One or more study groups experienced serious test
organism attrition or outcomes unrelated to exposure
(e.g., infection).

Data presentation
and analysis

Statistical methods

Statistical methods used were not appropriate (e.g.,
parametric test for non-normally distributed data)

OR

statistical analysis was not conducted

AND

data enabling an independent statistical analysis were not
provided.

Reporting of data

Data presentation was inadequate (e.g., the report does
not differentiate among findings in multiple treatment
groups)

OR

major inconsistencies were present in reporting of results.

Explanation of unexpected
outcomes

The occurrence of unexpected outcomes, including, but
not limited to, within-study variability and/or variation
from historical measures, are considered serious flaws that
make the study unusable.
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Table F-9. Data Quality Criteria for Ecological Hazard Studies

Confidence Level .. Selected
Description
{Score] Score

etric 1. ~Test substa ce |dentlty ~ ~ , c
Was the test substance ic enuﬁed deﬁmtlvely (l e e _bhshed namenclature, CASRN and/’ar struc re repnrted

klncludmg mforrnatmn Dn the speaﬁc form tested le 2., valence s a te] far substa 1cet that may vary in form)? If test
High The test substance was identified definitively and the specific form was
(score = 1) characterized (where applicable). For mixtures, the components and ratios
were characterized.
Medium The test substance and form (the latter if applicable) were identified and
(score = 2) components and ratios of mixtures were characterized, but there were

minor uncertainties (e.g., minor characterization details were omitted) that
are unlikely to have a substantial impact on results.

Low The test substance and form (the latter if applicable) were identified and
(score = 3) components and ratios of mixtures were characterized, but there were
uncertainties regarding test substance identification or characterization that
are likely to have a substantial impact on results.

Unacceptable The test substance identity and form (the latter if applicable) cannot be
(score = 4) determined from the information provided (e.g., nomenclature was unclear
and CASRN or structure were not reported)
OR

for mixtures, the components and ratios were not characterized. These are
serious flaws that make the study unusable.

Not rated/applicable
Reviewer’s comments [Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
elements such as relevance]

Metric 2. Test substancesource @ .

|s the source of the test substancekrépnrted‘ ‘mcludmg manufacturer and batch/lot number for‘matenals that may

High The source of the test substance was reported, includlng manufacturer and
(score = 1) batch/lot number for materials that may vary in composition, and its
identity was certified by manufacturer and/or verified by analytical methods
(e.g., melting point, chemical analysis, etc.).

Medium The source of the test substance and/or the analytical verification of a

(score = 2) synthesized test substance was reported incompletely, but the omitted

details are unlikely to have a substantial impact on results.
Low Omitted details on the source of the test substance and/or the analytical

(score = 3) verification of a synthesized test substance are likely to have a substantial

impact on results.
Unacceptable The test substance was not obtained from a manufacturer
(score = 4) OR

if synthesized or extracted, analytical verification of the test substance was
not conducted. These are serious flaws that make the study unusable.

Not rated/applicable?
Reviewer’s comments [Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
elements such as relevance]
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Metric 3. Testsubstanc:epuntv . ...
Was the purity or grade (i.e :analytlcal techmcal) of the test substance reported and adequateto rdennfy ltS ~

toxicological eff

fesultsy 00000 ... @ @@ OO0

High The test substance purity and composition were such that any observed
(score = 1) effects were highly likely to be due to the nominal test substance itself (e.g.,
highly pure or analytical-grade test substance or a formulation comprising
primarily inert ingredients with small amount of active ingredient).
Medium Minor uncertainties or limitations were identified regarding the test
(score = 2) substance purity and composition; however, the purity and composition
were such that observed effects were more likely than not due to the
nominal test substance, and any identified impurities are unlikely to have a
substantial impact on results.
Low Purity and/or grade of test substance were not reported or were low
(score = 3) enough to have a substantial impact on results (i.e., observed effects may

not be due to the nominal test substance).

Unacceptable
(score = 4)

The nature and quantity of reported impurities were such that study results
were likely to be due to one or more of the impurities. This is a serious flaw
that makes the study unusable.

Not rated/applicable?

Reviewer’s comments

[Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
elements such as relevance]

Metric 4. Negative controls

fWas an appropriate concurre negatwe control gro
(solvent) control tested in parallel? -

High Study authors reported using an appropriate concurrent negative control
(score = 1) group (i.e., all conditions equal except chemical exposure).
Medium Study authors reported using a concurrent negative control group, but all
(score = 2) conditions were not equal to those of treated groups (e.g., untreated
control instead of a vehicle control); however, the identified differences are
considered to be minor limitations that are unlikely to have a substantial
impact on results.
Low Study authors acknowledged using a concurrent negative control group, but
(score = 3) details regarding the negative control group were not reported, and the lack

of details is likely to have a substantial impact on results.

Unacceptable
(score = 4)

A concurrent negative control group was not included or reported

OR

the reported negative control group was not appropriate (e.g., age/weight
of organisms differed between control and treated groups). This is a serious
flaw that makes the study unusable.

Not rated/applicable?

Reviewer’s comments

[Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
elements such as relevance]

Metrics. Negatwe ccntrul response .

, Were the blologlcal fesponses (e g, surwval growth reproductron eto ) of the‘negatwe contro| group(a)

ngh The biological responses (e.g., survival, growth, reproduction, etc.) of the
(score = 1) negative control group(s) were adequate (e.g., mortality of control fish
<10% in an acute test).
Medium There were minor uncertainties or limitations regarding the biological

ED_002923_00002995-00162

162




(score = 2) responses of the negative control group(s) (e.g., differences in outcome
between untreated and solvent controls) that are unlikely to have a
substantial impact on results.

Low The biological responses of the negative control group(s) were reported, but
(score = 3) there were deficiencies regarding the control responses that are likely to
have a substantial impact on results (e.g., 30% mortality of control fish in an
acute test).

Unacceptable The biological responses of the negative control groups were not reported
(score = 4) OR

there was unacceptable variation in biological responses between control

replicates. These are serious flaws that make the study unusable.

Not rated/applicable

Reviewer’s comments [Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
elements such as relevance]

Metric 6. Randomized allocation ‘ -

Did the study explicitly report rand@mmed allocatmn of orgamsms tcv study gmups,,’,,,,::"

High The study reported that organisms were randomly allocated into study
(score = 1) groups (including the control group).
Medium The study reported methods of allocation of organisms to study groups, but
(score = 2) there were minor limitations in the allocation method (e.g., method with a

nonrandom component like assighment to minimize differences in body
weight across groups) that are unlikely to have a substantial impact on

results.
Low Researchers did not report how organisms were allocated to study groups,
(score = 3) or there were deficiencies regarding the allocation method that are likely to
have a substantial impact on results (e.g., allocation by animal number).
Unacceptable The study reported using a biased method to allocate organisms to study
(score = 4) groups (e.g., each study group consists of organisms from a single brood and

the broods differ among study groups). This is a serious flaw that makes the
study unusable.

Not rated/applicable?

Reviewer’s comments [Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
elements such as relevance]

. SYs| ; ghreg C

k"‘Were methads for test med|a preparatmn appmprlate for the test substance takmg into atmunt its physmal
chemical propertles lesg, salublllty, volatility) and reactmty'(e g, hydmlysw, bmdegradatmn, bloaccumulatlon
: adsarp’tmn)? For reac:tlve, volatile, and/ar pootly soluble test substances, were adequate measures taken to

| prepare and mamtam test substance concentratlons and mlnlleE Iess nf test substance before and durmg the
‘exposure? ~ . ,

(Based}on professmnal judgment the reviewer may c0n51der this metrlc to be not ratad/apphcable for ﬁeld and
‘mesocosm studies.)
High The experimental system and methods for preparation of test media were

(score = 1) described in adequate detail and appropriately accounted for the physical-
chemical properties of the test substance (e.g., use of closed, static systems
with minimal headspace for volatile substances, use of water-
accommodated fractions for multi-component substances that are only
partially soluble in water, etc.).

Medium The experimental system and/or test media preparation methods were
(score = 2) adequately reported but did not completely account for physical-chemical
properties (e.g., period between renewals was greater than the half-life of a
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test substance that degrades in the system); however, the identified
limitations are unlikely to have a substantial impact on results.

Low The type of experimental system and/or test media preparation methods
(score = 3) were not reported
OR

the study provided only limited details on the measures taken to
appropriately prepare test concentrations and/or minimize loss of test
substance before and during the exposure for reactive, volatile, and/or
poorly soluble substances

AND

concentrations of test substance were not measured during the study.
Therefore, the deficiencies are likely to have a substantial impact on results.

Unacceptable The physical-chemical properties of the test substance required special

(score = 4) considerations for preparation and maintenance of test substance
concentrations, but no measures were taken to appropriately prepare test
concentrations and/or minimize loss of test substance before and during the
exposure and/or the use of such measures was not reported. In addition,
the test substance concentrations were not measured, thereby preventing
characterization of a concentration-response relationship. These are serious
flaws that make the study unusable.

Not rated/applicable®

Reviewer’s comments [Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
elements such as relevance]

Metric 8. Consistency of exposure administration

High Details of exposure administration were reported and exposures were

(score = 1) administered consistently across study groups.
Medium Details of exposure administration were reported, but minor inconsistencies
(score = 2) in administration of exposures among study groups were identified that are

unlikely to have a substantial impact on results (e.g., slightly different
solvent concentrations).

Low Details of exposure administration were reported, but inconsistencies in
(score = 3) administration of exposures among study groups are considered deficiencies
that are likely to have a substantial impact on results (e.g., differing periods
between renewal for an unstable test substance)

OR
reporting omissions are likely to have a substantial impact on results.
Unacceptable Reported information indicated that critical exposure details were
(score = 4) inconsistent across study groups and these differences are considered

serious flaws that make the study unusable (e.g., for a poorly soluble
mixture, a solvent was used for some study groups while a water-
accommodated fraction was used for others).

Not rated/applicable?

Reviewer’s comments | [Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
elements such as relevance]

Metric 9. Measurement of test substance concentration . . .
If test substance has paor water solubility s volatile OF L unstable in t e test system (e g' ;hydrmyzes or
~‘ﬁb|odegrades rapldly) is bloaccum ulated by:bmta, adsorbs to objects in the ‘test system, or is. otherwwse sy bject tc:

factors that are likely to cause test concentrations to change durlng e:acpcvsure, were test substance cnncentratlans
in the expﬂsure medium measured analytlcally? \Were appropriate analytical methods used (i.e., recovery and
;krepeatablllty were demonstrated)
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,'T hIS metrlc IS nat ated/appllcahle lf the test s kbstance does not ha\:e pcmr water aolublhty and IS not subject to ~‘
any factors that are likely to cause test concentrations to change during exposure.

High
(score = 1)

Exposure concentrations were measured using appropriate analytical
methods (i.e., recovery and repeatability were demonstrated). Endpoints
were based on measured concentrations or analytically verified nominal
concentrations.

Medium
(score = 2)

Exposure concentrations were measured and measured concentrations
were similar to nominal, but analytical methods were not reported

OR

exposure concentrations were not measured, but based on professional
judgment of experimental design and nature of test substance, actual
concentrations are likely to be similar to nominal concentrations. These
minor uncertainties or limitations are unlikely to have a substantial impact
on results.

Low
(score = 3)

Exposure concentrations were not measured or measurements were not
reported

AND

based on professional judgment of experimental design and nature of test
substance, actual concentrations cannot be expected to be similar to
nominal concentrations. This is likely to have a substantial impact on results

Unacceptable
(score = 4)

Exposure concentrations were not measured and nominal values are highly
uncertain due to the nature of the test substance

OR

exposure concentrations were measured but analytical methods were not
appropriate for the test substance resulting in serious uncertainties in
measured concentrations (e.g., recovery and/or repeatability were poor).
These are serious flaws that make the study unusable.

Not rated/applicable

Reviewer’s comments

[Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
elements such as relevance]

Metric 10. Exposure duration and frequency =

H|gh The duration of exposure and/or exposure frequency were reported and
(score = 1) appropriate for the study type and/or outcome(s) of interest (e.g., acute
daphnid study of 48-hour duration).
Medium Minor limitations in exposure frequency and duration of exposure were
(score = 2) identified (e.g., acute daphnid toxicity study of 24-hour duration) but are
unlikely to have a substantial impact on results.
Low The duration of exposure and/or exposure frequency differed significantly
(score = 3) from typical study designs (e.g., acute daphnid toxicity study of 8-hour

duration), and these deficiencies are likely to have a substantial impact on
results.

Unacceptable
(score = 4)

The duration of exposure and/or exposure frequency were not reported
OR

the reported duration of exposure and/or exposure frequency were not
suited to the study type and/or outcome(s) of interest (e.g., study intended
to assess effects on reproduction did not expose organisms to test
substance for an acceptable period of time prior to mating). These are
serious flaws that make the study unusable.

Not rated/applicable®

Reviewer’s comments

[Document concerns, uncertainties, limitations, and deficiencies and any
additional comments that may highlight study strengths or important
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